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(1)   çȳˊɞɘɞɠ Ůɜ ɔɜɩůŮɘ Űɞɡ ŭɖɚɩɜŮɘ ɣŮɡŭɐ ɔŮɔɞɜɧŰŬ ɐ ŬɟɜŮɑŰŬɘ ɐ ŬˊɞəɟɨˊŰŮɘ ŰŬ ŬɚɖɗɘɜɎ ɛŮ 

ɏɔɔɟŬűɖ ɡˊŮɨɗɡɜɖ ŭɐɚɤůɖ  
Űɞɡ Ɏɟɗɟɞɡ 8 ˊŬɟ. 4 Ɂ. 1599/1986 ŰɘɛɤɟŮɑŰŬɘ ɛŮ űɡɚɎəɘůɖ ŰɞɡɚɎɢɘůŰɞɜ Űɟɘɩɜ ɛɖɜɩɜ. ȺɎɜ ɞ 

ɡˊŬɑŰɘɞɠ ŬɡŰɩɜ Űɤɜ ˊɟɎɝŮɤɜ  
ůəɧˊŮɡŮ ɜŬ ˊɟɞůˊɞɟɑůŮɘ ůŰɞɜ ŮŬɡŰɧɜ Űɞɡ ɐ ůŮ Ɏɚɚɞɜ ˊŮɟɘɞɡůɘŬəɧ ɧűŮɚɞɠ ɓɚɎˊŰɞɜŰŬɠ ŰɟɑŰɞɜ ɐ 

ůəɧˊŮɡŮ ɜŬ ɓɚɎɣŮɘ Ɏɚɚɞɜ, ŰɘɛɤɟŮɑŰŬɘ ɛŮ əɎɗŮɘɟɝɖ ɛɏɢɟɘ 10 ŮŰɩɜ.è 
  

çɀŮ ŬŰɞɛɘəɐ ɛɞɡ Ůɡɗɨɜɖ əŬɘ ɔɜɤɟɑɕɞɜŰŬɠ Űɘɠ əɡɟɩůŮɘɠ (1), ˊɞɡ ˊɟɞɓɚɏˊɞɜŰŬɘ Ŭˊɧ Űɖɠ 

ŭɘŬŰɎɝŮɘɠ Űɖɠ ˊŬɟ. 6 Űɞɡ Ɏɟɗɟɞɡ 22 Űɞɡ Ɂ. 1599/1986, ŭɖɚɩɜɤ ɧŰɘ: 

1.    ȹŮɜ ˊŬɟŬɗɏŰɤ əɞɛɛɎŰɘŬ ɓɘɓɚɑɤɜ ɐ Ɏɟɗɟɤɜ ɐ ŮɟɔŬůɘɩɜ Ɏɚɚɤɜ ŬɡŰɞɚŮɝŮɑ ɢɤɟɑɠ ɜŬ 

ŰŬ ˊŮɟɘəɚŮɑɤ ůŮ ŮɘůŬɔɤɔɘəɎ əŬɘ ɢɤɟɑɠ ɜŬ ŬɜŬűɏɟɤ Űɞ ůɡɔɔɟŬűɏŬ, Űɖ ɢɟɞɜɞɚɞɔɑŬ, Űɖ 

ůŮɚɑŭŬ. ȼ ŬɡŰɞɚŮɝŮɑ ˊŬɟɎɗŮůɖ ɢɤɟɑɠ ŮɘůŬɔɤɔɘəɎ ɢɤɟɑɠ ŬɜŬűɞɟɎ ůŰɖɜ ˊɖɔɐ, ŮɑɜŬɘ 

ɚɞɔɞəɚɞˊɐ. ɄɏɟŬɜ Űɖɠ ŬɡŰɞɚŮɝŮɑ ˊŬɟɎɗŮůɖɠ, ɚɞɔɞəɚɞˊɐ ɗŮɤɟŮɑŰŬɘ əŬɘ ɖ ˊŬɟɎűɟŬůɖ 

ŮŭŬűɑɤɜ Ŭˊɧ ɏɟɔŬ Ɏɚɚɤɜ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ əŬɘ ɏɟɔɤɜ ůɡɛűɞɘŰɖŰɩɜ ɛɞɡ, əŬɗɩɠ 
əŬɘ ɖ ˊŬɟɎɗŮůɖ ůŰɞɘɢŮɑɤɜ ˊɞɡ Ɏɚɚɞɘ ůɡɜɏɚŮɝŬɜ ɐ ŮˊŮɝŮɟɔɎůɗɖəŬɜ, ɢɤɟɑɠ ŬɜŬűɞɟɎ 

ůŰɖɜ ˊɖɔɐ. ȷɜŬűɏɟɤ ˊɎɜŰɞŰŮ ɛŮ ˊɚɖɟɧŰɖŰŬ Űɖɜ ˊɖɔɐ əɎŰɤ Ŭˊɧ Űɞɜ ˊɑɜŬəŬ ɐ ůɢɏŭɘɞ, 

ɧˊɤɠ ůŰŬ ˊŬɟŬɗɏɛŬŰŬ. 

2.    ȹɏɢɞɛŬɘ ɧŰɘ ɖ ŬɡŰɞɚŮɝŮɑ ˊŬɟɎɗŮůɖ ɢɤɟɑɠ ŮɘůŬɔɤɔɘəɎ, ŬəɧɛŬ əɘ Ŭɜ ůɡɜɞŭŮɨŮŰŬɘ 

Ŭˊɧ ŬɜŬűɞɟɎ ůŰɖɜ ˊɖɔɐ ůŮ əɎˊɞɘɞ Ɏɚɚɞ ůɖɛŮɑɞ Űɞɡ əŮɘɛɏɜɞɡ ɐ ůŰɞ Űɏɚɞɠ Űɞɡ, ŮɑɜŬɘ 

ŬɜŰɘɔɟŬűɐ. ȼ ŬɜŬűɞɟɎ ůŰɖɜ ˊɖɔɐ ůŰɞ Űɏɚɞɠ ˊ.ɢ. ɛɘŬɠ ˊŬɟŬɔɟɎűɞɡ ɐ ɛɘŬɠ ůŮɚɑŭŬɠ, ŭŮɜ 

ŭɘəŬɘɞɚɞɔŮɑ ůɡɟɟŬűɐ ŮŭŬűɑɤɜ ɏɟɔɞɡ Ɏɚɚɞɡ ůɡɔɔɟŬűɏŬ, ɏůŰɤ əŬɘ ˊŬɟŬűɟŬůɛɏɜɤɜ, əŬɘ 

ˊŬɟɞɡůɑŬůɐ Űɞɡɠ ɤɠ ŭɘəɐ ɛɞɡ ŮɟɔŬůɑŬ.  

3.    ȹɏɢɞɛŬɘ ɧŰɘ ɡˊɎɟɢŮɘ Ůˊɑůɖɠ ˊŮɟɘɞɟɘůɛɧɠ ůŰɞ ɛɏɔŮɗɞɠ əŬɘ ůŰɖ ůɡɢɜɧŰɖŰŬ Űɤɜ 

ˊŬɟŬɗŮɛɎŰɤɜ ˊɞɡ ɛˊɞɟɩ ɜŬ ŮɜŰɎɝɤ ůŰɖɜ ŮɟɔŬůɑŬ ɛɞɡ ŮɜŰɧɠ ŮɘůŬɔɤɔɘəɩɜ. ȾɎɗŮ 

ɛŮɔɎɚɞ ˊŬɟɎɗŮɛŬ (ˊ.ɢ. ůŮ ˊɑɜŬəŬ ɐ ˊɚŬɑůɘɞ, əɚˊ), ˊɟɞɦˊɞɗɏŰŮɘ Ůɘŭɘəɏɠ ɟɡɗɛɑůŮɘɠ, əŬɘ 

ɧŰŬɜ ŭɖɛɞůɘŮɨŮŰŬɘ ˊɟɞɦˊɞɗɏŰŮɘ Űɖɜ ɎŭŮɘŬ Űɞɡ ůɡɔɔɟŬűɏŬ ɐ Űɞɡ ŮəŭɧŰɖ. ɇɞ ɑŭɘɞ əŬɘ ɞɘ 

ˊɑɜŬəŮɠ əŬɘ ŰŬ ůɢɏŭɘŬ 

4. ȹɏɢɞɛŬɘ ɧɚŮɠ Űɘɠ ůɡɜɏˊŮɘŮɠ ůŮ ˊŮɟɑˊŰɤůɖ ɚɞɔɞəɚɞˊɐɠ ɐ ŬɜŰɘɔɟŬűɐɠ. 



  

 
  





  
 

ǰǥǱǩǫǧǷǧ 

ǡȌȓȈȉȄǾȋȄȌȎ ȓȆȑ ȏȀȐȎȜȒȀȑ ȏȓȔȖȈȀȉǽȑ ȄȐȂȀȒǾȀȑ ȄǾȌȀȈ Ȇ ȋȄȇȎȃȈȉǽ 

ȀȌǻȏȓȔȍȆ ȄȌțȑ ȆȊȄȉȓȐȎȌȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ ȐțȊȘȌ. ǧ ȄȐȂȀȒǾȀ ȄȍȄȓǻȅȄȈ ȀȐȖȈȉǻ 

ȓȎȔȑ ȏȄȐȈȎȐȈȒȋȎȜȑ ȉȀȈ ȓȈȑ ȃȈȀȃȈȉȀȒǾȄȑ ȂȈȀ ȓȆ ȊǽȗȆ ȇȄȋȄȊȈȘȃȝȌ 

ȒȖȄȃȈȀȒȓȈȉȝȌ ȀȏȎȕǻȒȄȘȌ. ǲȓȆ ȒȔȌǼȖȄȈȀ, ȀȌȀȊȜȄȈ ȄȉȓȄȌȝȑ ȓȀ ȒȔȒȓȀȓȈȉǻ ȉȀȈ 

ȓȎȔȑ ȋȆȖȀȌȈȒȋȎȜȑ ȏȎȔ ȀȏȀȐȓǾȅȎȔȌ ȓȎ ȏȀȈȖȌǾȃȈ. ǧ ȃȈȀȃȈȉȀȒǾȀ ȀȔȓǽ 

ȎȊȎȉȊȆȐȝȌȄȓȀȈ ȋȄ ȓȆȌ ȔȊȎȏȎǾȆȒȆ ȄȌțȑ ȏȐȘȓȎȓȜȏȎȔ ȊȎȂȈȒȋȈȉȎȜ ȒȓȆ ȋȆȖȀȌǽ 

ȏȀȈȖȌȈȃȈȝȌ Godot, ȋȄ ȖȐǽȒȆ ȓȆȑ ȂȊȝȒȒȀȑ ȏȐȎȂȐȀȋȋȀȓȈȒȋȎȜ C#. 

ǥȏȈȏȊǼȎȌ, ȒȖȄȃȈǻȅȄȓȀȈ ȉȀȈ ȔȊȎȏȎȈȄǾȓȀȈ ǼȌȀ ȒȜȒȓȆȋȀ ȄȏȈȊȎȂǽȑ ȉȈȌǽȒȄȘȌ, 

ȓȎ ȎȏȎǾȎ ȁȀȒǾȅȄȓȀȈ ȒȓȎȌ ȀȊȂțȐȈȇȋȎ Expectiminimax . ǳȎ ȒȜȒȓȆȋȀ ȀȔȓț 

ȄȌȒȘȋȀȓȝȌȄȓȀȈ ȒȓȎ ȏȐȘȓțȓȔȏȎ, ȄȊǼȂȖȎȌȓȀȑ ǼȌȀȌ ȖȀȐȀȉȓǽȐȀ-ȁȎȆȇț ȓȎȔ 

ȏȀǾȉȓȆ ȉȀȈ ȄȏȈȊǼȂȎȌȓȀȑ ȀȔȓțȌȎȋȀ ȓȆ ȁǼȊȓȈȒȓǽ ȄȌǼȐȂȄȈȀ ȂȈȀ ȊȎȂȀȐȈȀȒȋț 

ȓȎȔ. 

  

  



  

  



  

ABSTRACT  

The objective of th is  thesis  is  the methodical development of a Role -

Playing Game (RPG). The work f i rs t examines the constraints  and 

procedures for making fundamental design decis ions. Subsequently , it 

provides an extensive analys is  of the components and mechanics that 

constitute the game. This process concludes with the implementation of a 

software prot otype in the Godot game engine, us ing the C# programming 

language.  

Furthermore, a move selection system based on the Expectiminimax 

algorithm is  designed and implemented. This  system is  integrated into 

the prototype, controlling a companion character for the player and 

autonomously selecting the optimal action on its  behalf .  
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Ǫǥǵǡǫǡǩǯ 1- ǥȈȒȀȂȘȂǽ 
 

1.1. ǲȉȎȏțȑ ȉȀȈ ǤȎȋǽ ȓȆȑ ǰȓȔȖȈȀȉǽȑ 

ǯ ȒȉȎȏțȑ ȓȆȑ ȏȀȐȎȜȒȀȑ ȏȓȔȖȈȀȉǽȑ ȄȐȂȀȒǾȀȑ ȄǾȌȀȈ Ȏ ȒȖȄȃȈȀȒȋțȑ ȉȀȈ ȔȊȎȏȎǾȆȒȆ ȄȌțȑ 
ȆȊȄȉȓȐȎȌȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ ȐțȊȘȌ, ȉȀȇȝȑ ȉȀȈ Ȇ ȄȌȒȘȋǻȓȘȒȆ ȄȌțȑ ȔȏȎ-ȒȔȒȓǽȋȀȓȎȑ ȓȄȖȌȆȓǽȑ 

ȌȎȆȋȎȒȜȌȆȑ, ȓȎ ȎȏȎǾȎ ȄǾȌȀȈ ȔȏȄȜȇȔȌȎ ȂȈȀ ȓȆ ȊǽȗȆ ȀȏȎȕǻȒȄȘȌ ȄȌȓțȑ ȓȎȔ ȄȈȉȎȌȈȉȎȜ 
ȉțȒȋȎȔ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ.   

ǧ ȄȐȂȀȒǾȀ ȃȎȋȄǾȓȀȈ ȒȄ ȏǼȌȓȄ ȉȄȕǻȊȀȈȀ: 
ǪȄȕǻȊȀȈȎ 1- ǥȈȒȀȂȘȂǽ: H ȄȈȒȀȂȘȂǽ ȓȘȌ ȁȀȒȈȉȝȌ ȄȌȌȎȈȝȌ ȏȎȔ ȇȀ ȀȏȀȒȖȎȊǽȒȎȔȌ 

ȓȎȌ ȀȌȀȂȌȝȒȓȆ.  
ǪȄȕǻȊȀȈȎ 2- ǨȄȘȐȆȓȈȉț ǰȊȀǾȒȈȎ: ǧ ȄȋȁǻȇȔȌȒȆ ȓȘȌ ȄȌȌȎȈȝȌ ȏȎȔ ȒȔȒȓǽȇȆȉȀȌ ȒȓȆȌ 

ȄȈȒȀȂȘȂǽ, ȉȀȇȝȑ ȉȀȈ ȏȈȎ ȒȔȂȉȄȉȐȈȋǼȌȘȌ ȒȓȎȈȖȄǾȘȌ ȏȎȔ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȒȓȀ 
ȀȉțȊȎȔȇȀ ȉȄȕǻȊȀȈȀ. 

ǪȄȕǻȊȀȈȎ 3- ǲȖȄȃȈȀȒȋțȑ ȉȀȈ ǡȌǻȏȓȔȍȆ ȓȎȔ ǧȊȄȉȓȐȎȌȈȉȎȜ ǰȀȈȖȌȈȃȈȎȜ: ǳȎ 
ȉȄȕǻȊȀȈȎ ȀȔȓț ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȓȐȄȈȑ ȄȌțȓȆȓȄȑ, ȉǻȇȄ ȋȈȀ Ȁȏț ȀȔȓǼȑ ȀȌȓȈȉȀȓȎȏȓȐǾȅȄȈ ȋȈȀ 

Ȁȏț ȓȈȑ ȕǻȒȄȈȑ ȀȌǻȏȓȔȍȆȑ ȄȌțȑ ȆȊȄȉȓȐȎȌȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ. ǧ ȄȌțȓȆȓȀ ȃȜȎ ȏȎȔ ȀȏȎȓȄȊȄǾ ȓȆȌ 
ȋȄȂȀȊȜȓȄȐȆ ȒȄ ȄȜȐȎȑ ȄȌțȓȆȓȀ ȖȘȐǾȅȄȓȀȈ ȒȄ ȃȜȎ ȔȏȎ-ȄȌțȓȆȓȄȑ, ȋȄ ȓȆȌ ȏȐȝȓȆ ȌȀ ȄȒȓȈǻȅȄȈ 

ȒȓȎȌ ȀȊȂȎȐȈȇȋȈȉț ȒȖȄȃȈȀȒȋț ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȉȀȈ ȓȆȌ ȃȄȜȓȄȐȆ ȒȓȆȌ ȔȊȎȏȎǾȆȒȆ ȓȎȔ ȋǼȒȘ 
ȉȝȃȈȉȀ. 

ǪȄȕǻȊȀȈȎ 4- ǥȌȒȘȋǻȓȘȒȆ ȓȆȑ ǳȄȖȌȆȓǽȑ ǭȎȆȋȎȒȜȌȆȑ: ǯ ȀȊȂȎȐȈȇȋȈȉțȑ 

ȒȖȄȃȈȀȒȋțȑ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȏȎȔ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȒȓȎ ȏȀȈȖȌǾȃȈ ȂȈȀ ȓȆȌ ȊǽȗȆ 
ȀȏȎȕǻȒȄȘȌ, ȉȀȇȝȑ ȉȀȈ Ȇ ȔȊȎȏȎǾȆȒȆ ȓȎȔ ȒȄ ȉȝȃȈȉȀ. 

ǲȔȋȏȄȐǻȒȋȀȓȀ: ǯ ȂȄȌȈȉțȑ ȀȏȎȊȎȂȈȒȋțȑ ȓȆȑ ȄȐȂȀȒǾȀȑ, ȏȎȔ ȇȀ ȄȏȈȉȄȌȓȐȝȌȄȓȀȈ ȒȓȎ 
ȏțȒȎ ȀȏȎȃȎȓȈȉǻ ȁȎȆȇǻȄȈ ȓȎ ȄȌȒȘȋȀȓȘȋǼȌȎ ȒȜȒȓȆȋȀ ȓȄȖȌȆȓǽȑ ȌȎȆȋȎȒȜȌȆȑ ȓȎȌ ȏȀǾȉȓȆ ȒȓȆȌ 

ȄȏǾȓȄȔȍȆ ȓȆȑ ȌǾȉȆȑ. 
 

1.2. ǯȐȈȒȋȎǾ: ǰȀȈȖȌǾȃȈȀ ȉȀȈ ǧȊȄȉȓȐȎȌȈȉǻ ǰȀȈȖȌǾȃȈȀ 

ǯȈ Katie Salen  ȉȀȈ Eric Zimmerman  ȎȐǾȅȎȔȌ ǼȌȀ ȏȀȈȖȌǾȃȈ Șȑ òǼȌȀ ȒȜȒȓȆȋȀ ȒȓȎ ȎȏȎǾȎ 
ȎȈ ȏȀǾȉȓȄȑ ȒȔȋȋȄȓǼȖȎȔȌ ȒȄ ȋȈȀ ȓȄȖȌȆȓǽ ȒȜȂȉȐȎȔȒȆ, Ȇ ȎȏȎǾȀ ȎȐǾȅȄȓȀȈ Ȁȏț ȉȀȌțȌȄȑ ȉȀȈ 

ȎȃȆȂȄǾ ȒȄ ǼȌȀ ȋȄȓȐǽȒȈȋȎ ȀȏȎȓǼȊȄȒȋȀó[1] . ǡȏȎȓȄȊȝȌȓȀȑ ȋȈȀ Ȁȏț ȓȈȑ ȉȔȐȈțȓȄȐȄȑ ȋȎȐȕǼȑ 
ȗȔȖȀȂȘȂǾȀȑ, ȓȀ ȏȀȈȖȌǾȃȈȀ ȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ Ȁȏț ȀȍȈȎȒȆȋȄǾȘȓȆ ȏȎȊȔȋȎȐȕǾȀ, ȉȀȇȝȑ Ȇ 

ǼȌȌȎȈȀ ȓȎȔȑ ȄȉȓȄǾȌȄȓȀȈ Ȁȏț ȃȐȀȒȓȆȐȈțȓȆȓȄȑ țȏȘȑ ȓȎ ȒȉǻȉȈ, ǼȘȑ ȉȀȈ ȀȇȊȆȓȈȉȎȜȑ ȀȂȝȌȄȑ. 
ǧ ȋȎȐȕǽ ȏȀȈȖȌȈȃȈȝȌ ȏȎȔ ȇȀ ȄȍȄȓȀȒȓȄǾ ȒȓȆȌ ȏȀȐȎȜȒȀ ȏȓȔȖȈȀȉǽ ȄȐȂȀȒǾȀ ȄǾȌȀȈ ȓȀ 

ȆȊȄȉȓȐȎȌȈȉǻ ȏȀȈȖȌǾȃȈȀ. ǡȔȓț ȏȎȔ ȃȈȀȉȐǾȌȄȈ ȓȀ ȆȊȄȉȓȐȎȌȈȉǻ ȏȀȈȖȌǾȃȈȀ Ȁȏț ȓȈȑ ȔȏțȊȎȈȏȄȑ 

ȋȎȐȕǼȑ ȏȀȈȖȌȈȃȈȝȌ ȃȄȌ ȄǾȌȀȈ Ȇ ȀȏțȐȐȈȗȆ ȓȘȌ ȁȀȒȈȉȝȌ ȀȐȖȝȌ ȓȎȔȑ, ȀȊȊǻ ȓȎ ȋǼȒȎ ȒȓȎ ȎȏȎǾȎ 
ȔȊȎȏȎȈȎȜȌȓȀȈ ȉȀȈ ȀȌȀȏȀȐǻȂȎȌȓȀȈ. ǲȄ ǼȌȀ ȋȆ-ȆȊȄȉȓȐȎȌȈȉț ȏȀȈȖȌǾȃȈ, Ȇ ȓȄȖȌȆȓǽ ȒȜȂȉȐȎȔȒȆ 

ȋȄȓȀȍȜ ȓȘȌ ȏȀȈȉȓȝȌ ȊȀȋȁǻȌȄȈ ȋǼȐȎȑ ȄȌȓțȑ ȄȌțȑ ȔȊȈȉȎȜ ȏȊȀȈȒǾȎȔ, țȏȎȔ ȎȈ ȉȀȌțȌȄȑ ȉȀȈ Ȇ 
ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȄȊǼȂȖȎȌȓȀȈ Ȁȏț ȓȎȔȑ ǾȃȈȎȔȑ ȓȎȔȑ ȏȀǾȉȓȄȑ ǽ ǼȌȀ ȓȐǾȓȎ ȏȐțȒȘȏȎ, 

ȒȔȌǽȇȘȑ ȉǻȏȎȈȎȌ ȃȈȀȈȓȆȓǽ. ǡȌȓȈȇǼȓȘȑ, ȒȓȆȌ ȏȄȐǾȏȓȘȒȆ ȓȘȌ ȆȊȄȉȓȐȎȌȈȉȝȌ ȏȀȈȖȌȈȃȈȝȌ, ȓȎ 
ȏȀȈȖȌǾȃȈ ȊȀȋȁǻȌȄȈ ȋǼȐȎȑ ȉȀȈ ȄȊǼȂȖȄȓȀȈ Ȁȏț ǼȌȀ ȔȏȎȊȎȂȈȒȓȈȉț ȒȜȒȓȆȋȀ. 

 

1.3. ǩȒȓȎȐȈȉǽ ǡȌȀȃȐȎȋǽ: ǧ ǤȆȋȈȎȔȐȂǾȀ ȉȀȈ Ȇ ǥȍǻȏȊȘȒȆ ȓȘȌ 

ǧȊȄȉȓȐȎȌȈȉȝȌ ǰȀȈȖȌȈȃȈȝȌ 

ǧ ȐȀȂȃȀǾȀ ȄȍǼȊȈȍȆ ȓȆȑ ȓȄȖȌȎȊȎȂǾȀȑ ȊȎȂȈȒȋȈȉȎȜ ȉȀȈ ȔȊȈȉȎȜ ȒȄ ȒȔȌȃȔȀȒȋț ȋȄ ȓȆ ȓǻȒȆ 

ȂȈȀ ȓȆȌ ȀȍȈȎȏȎǾȆȒȆ ȓȆȑ ȏǼȐȀ Ȁȏț ȄȐȄȔȌȆȓȈȉȎȜȑ ȒȉȎȏȎȜȑ ȀȏȎȓǼȊȄȒȄ ȒȓȆȌ ȃȆȋȈȎȔȐȂǾȀ ȉȀȈ 
ȄȍǻȏȊȘȒȆ ȓȘȌ ȏȐȝȓȘȌ ȆȊȄȉȓȐȎȌȈȉȝȌ ȏȀȈȖȌȈȃȈȝȌ. ǝȏȘȑ ȔȏȎȒȓȆȐǾȅȄȈ Ȏ Tristan Donavan  
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ȒȓȎ ȁȈȁȊǾȎ ȓȎȔ òReplay: The History of Games ó Ȇ ȃȈȀȃȈȉȀȒǾȀ ȀȔȓǽ ȃȄȌ ǽȓȀȌ ȒȓȈȂȋȈȀǾȀ, 
ȀȊȊǻ ȋȈȀ ȒȓȀȃȈȀȉǽ ȏȎȐȄǾȀ, Ȇ ȎȏȎǾȀ ȖȀȐȀȉȓȆȐǾȒȓȆȉȄ Ȁȏț ȏȎȊȊȎȜȑ ȏȄȈȐȀȋȀȓȈȒȋȎȜȑ, 

ȀȏȎȓȔȖǾȄȑ ȉȀȈ ȄȔȓȔȖȄǾȑ ȒȔȂȉȔȐǾȄȑ [2].  
ǧ ȋȎȐȕǽ ȓȘȌ ȏȐȝȓȘȌ ȆȊȄȉȓȐȎȌȈȉȝȌ ȏȀȈȖȌȈȃȈȝȌ ȃȈǼȕȄȐȄ ȐȈȅȈȉǻ ȋȄ ȀȔȓǽ ȓȘȌ 

ȒȆȋȄȐȈȌȝȌ, ȉȀȇȝȑ Ȇ ȀȌǻȏȓȔȍȆ ȓȎȔȑ ȂȈȌțȓȀȌ ȀȏȎȉȊȄȈȒȓȈȉǻ ȒȄ ȀȉȀȃȆȋȀșȉǻ ȏȄȐȈȁǻȊȊȎȌȓȀ 
ȉȀȈ ȒȔȌǽȇȘȑ ǽȓȀȌ ȀȏțȏȄȈȐȄȑ ȂȈȀ ȓȆȌ ȋȄȓȀȕȎȐǻ ȔȏȀȐȖțȌȓȘȌ ȏȀȈȖȌȈȃȈȝȌ ȒȄ ȆȊȄȉȓȐȎȌȈȉǽ 

ȋȎȐȕǽ. ǬȈȀ Ȁȏț ȀȔȓǼȑ ȓȈȑ ȏȐȝȈȋȄȑ ȀȏțȏȄȈȐȄȑ ǼȂȈȌȄ Ȁȏț ȓȎȌ Alan Turing  ȓȎ 1947 , Ȏ 
ȎȏȎǾȎȑ ȏȐȎȒȏǻȇȆȒȄ ȌȀ ȃȆȋȈȎȔȐȂǽȒȄȈ ǼȌȀȌ ȀȊȂțȐȈȇȋȎ ȏȎȔ ȇȀ ȄȏǼȓȐȄȏȄ ȒȄ ǼȌȀȌ ȔȏȎȊȎȂȈȒȓǽ 

ȌȀ ȏȀǾȅȄȈ ȒȉǻȉȈ ȄȌȀȌȓǾȎȌ ȀȌȇȐȝȏȘȌ. ǳȀ ȔȏȎȊȎȂȈȒȓȈȉǻ ȒȔȒȓǽȋȀȓȀ ȓȆȑ ȄȏȎȖǽȑ țȋȘȑ ȃȄȌ 
ǽȓȀȌ ȀȐȉȄȓǻ ȏȐȎȆȂȋǼȌȀ ȝȒȓȄ ȌȀ ȋȏȎȐǼȒȄȈ ȌȀ ȄȕȀȐȋȎȒȓȄǾ [2].   

ǘȊȊȆ ȋȈȀ ȀȏțȏȄȈȐȀ ȋȄȓȀȕȎȐǻȑ ȄȌțȑ ȉȊȀȒȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ ȒȄ ȔȏȎȊȎȂȈȒȓǽ ǼȂȈȌȄ Ȁȏț ȓȎȌ 
Arthur ôArtõ Samuel, ȏȎȔ ȄȏȈȖȄǾȐȆȒȄ ȌȀ ȃȆȋȈȎȔȐȂǽȒȄȈ ǼȌȀ ȏȐțȂȐȀȋȋȀ ȔȏȎȊȎȂȈȒȓǽ ȏȎȔ ȌȀ 

ȏȀǾȅȄȈ Checkers. ǧ ȏȐȝȓȆ ȄȉȃȎȖǽ ȓȎȔ ȏȐȎȂȐǻȋȋȀȓȎȑ ȎȊȎȉȊȆȐȝȇȆȉȄ ȓȎ 1952 ȒȄ ǼȌȀȌ IBM 
701 ȉȀȈ ȋȄ ȒȔȌȄȖȄǾȑ ȁȄȊȓȈȝȒȄȈȑ ȋǼȖȐȈ ȓȎ 1961 ǽȓȀȌ ȈȉȀȌț ȌȀ ȌȈȉǻȄȈ ȀȌȇȐȝȏȎȔȑ [2].  

ǪȎȋȁȈȉǽȑ ȒȆȋȀȒǾȀȑ ȂȄȂȎȌțȑ ȂȈȀ ȓȆȌ ȈȒȓȎȐǾȀ ȓȘȌ ȆȊȄȉȓȐȎȌȈȉȝȌ ȏȀȈȖȌȈȃȈȝȌ ȄǾȌȀȈ Ȇ 

ȃȆȋȈȎȔȐȂǾȀ ȓȎȔ Tennis for Two  ȓȎ 1958 Ȁȏț ȓȎȌ William Higinbotham  ȋȄ ȓȆȌ ȁȎǽȇȄȈȀ ȓȎȔ 
ȋȆȖȀȌȈȉȎȜ Robert Dvorak. ǛȓȀȌ ǼȌȀ ȆȊȄȉȓȐȎȌȈȉț ȏȀȈȖȌǾȃȈ ȏȎȔ ȀȌȀȏȀȐȈȒȓȎȜȒȄ ǼȌȀȌ 

ȀȂȝȌȀ ȓǼȌȈȑ Ȁȏț ȋȈȀ ȏȊǻȂȈȀ țȗȆ ȓȎȔ ȂȆȏǼȃȎȔ. ǯȈ ȏȀǾȉȓȄȑ ȖȐȆȒȈȋȎȏȎȈȎȜȒȀȌ ȖȄȈȐȈȒȓǽȐȈȀ 
ȂȈȀ ȌȀ ȉȈȌȎȜȌ ȓȈȑ òȐȀȉǼȓȄȑó (ȊȄȔȉǼȑ ȂȐȀȋȋǼȑ ȒȓȆȌ ȎȇțȌȆ) ȉȀȈ ȏȀȓȝȌȓȀȑ ǼȌȀ ȉȎȔȋȏǾ 

ȋȏȎȐȎȜȒȀȌ ȌȀ ȖȓȔȏǻȌȄ ȓȆȌ ȋȏǻȊȀ. ǨȄȘȐȄǾȓȀȈ ȄȔȐǼȘȑ ȏȘȑ ȓȎ Tennis for Two  ȀȏȎȓȄȊȄǾ ȓȎ 
ȏȐȝȓȎ ȆȊȄȉȓȐȎȌȈȉț ȏȀȈȖȌǾȃȈ ȋȄ ȓȆȌ ȒȆȋȄȐȈȌǽ ǼȌȌȎȈȀ [2].   

ǳȎ 1962, ȋȈȀ ȎȋǻȃȀ ȕȎȈȓȆȓȝȌ ȓȎȔ ȏȀȌȄȏȈȒȓȆȋǾȎȔ MIT , ȀȏȎȓȄȊȎȜȋȄȌȆ Ȁȏț ȓȎȔȑ Steve 
Russel, Wayne Witaenem ȉȀȈ Martin  Graetz , ȀȍȈȎȏȎǾȆȒȄ ȓȆȌ ǻȕȈȍȆ ȄȌțȑ ȌǼȎȔ ȔȏȎȊȎȂȈȒȓǽ 

(PDP-1) ȏȎȔ ȋțȊȈȑ ȄǾȖȄ ȄȂȉȀȓȀȒȓȀȇȄǾ ȒȓȎ ǾȃȐȔȋȀ ȂȈȀ ȌȀ ȃȆȋȈȎȔȐȂǽȒȄȈ ȓȎ ȆȊȄȉȓȐȎȌȈȉț 
ȏȀȈȖȌǾȃȈ Spacewars!. ǲȓȆȌ ȓȄȊȈȉǽ ȓȎȔ ȋȎȐȕǽ, ȓȎ ȏȀȈȖȌǾȃȈ ȄȏǼȓȐȄȏȄ ȒȄ ȃȜȎ ȏȀǾȉȓȄȑ ȌȀ 

ȄȊǼȂȖȎȔȌ ȀȌȓǾȒȓȎȈȖȀ ȃȈȀȒȓȆȋțȏȊȎȈȀ ȉȀȈ ȌȀ ȋȎȌȎȋȀȖȎȜȌ ȒȄ ǼȌȀ ȏȄȐȈȁǻȊȊȎȌ ȏȎȔ 
ȏȐȎȒȎȋȎǾȘȌȄ ȒȔȌȇǽȉȄȑ ȃȈȀȒȓǽȋȀȓȎȑ. ǰȀȐțȊȎ ȏȎȔ ȓȎ Spacewars! ȃȄȌ ȉȔȉȊȎȕțȐȆȒȄ ȏȎȓǼ ȒȄ 

ȄȋȏȎȐȈȉǽ ȉȊǾȋȀȉȀ ȊțȂȘ ȓȎȔ ȔȗȆȊȎȜ ȉțȒȓȎȔȑ ȓȎȔ ȀȏȀȈȓȎȜȋȄȌȎȔ ȄȍȎȏȊȈȒȋȎȜ, ȔȏǽȐȍȄ 
ȉȀȇȎȐȈȒȓȈȉǽ ȏȆȂǽ ǼȋȏȌȄȔȒȆȑ ȂȈȀ ȓȀ ȏȐȝȓȀ ȆȊȄȉȓȐȎȌȈȉǻ ȏȀȈȖȌǾȃȈȀ ȋȀȅȈȉǽȑ ȏȀȐȀȂȘȂǽȑ, 

ȇǼȓȎȌȓȀȑ ȎȔȒȈȀȒȓȈȉǻ ȓȈȑ ȁǻȒȄȈȑ ȂȈȀ ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȓȆȑ ȀȌȓǾȒȓȎȈȖȆȑ ȁȈȎȋȆȖȀȌǾȀȑ [2].  

ǧ ȃȆȋȈȎȔȐȂǾȀ ȓȎȔ Spacewars! ȎȃǽȂȆȒȄ ȒȄ ȃȜȎ ȓȀȔȓțȖȐȎȌȄȑ, ȀȊȊǻ ȈȃȄȎȊȎȂȈȉǻ 
ȃȈȀȕȎȐȄȓȈȉǼȑ, ȏȐȎȒȏǻȇȄȈȄȑ ȂȈȀ ȓȆȌ ȄȋȏȎȐȈȉǽ ȓȎȔ ȀȍȈȎȏȎǾȆȒȆ. ǡȏț ȓȆ ȋȈȀ ȏȊȄȔȐǻ, ȎȈ 

ȕȎȈȓȆȓǼȑ ȓȎȔ Stanford , Bill  Pitts  ȉȀȈ Hugh  Tuck, ȀȌǼȏȓȔȍȀȌ ȋȈȀ ȒȖȄȃțȌ ȏȈȒȓǽ ȋȄȓȀȕȎȐǻ 
ȓȎȔ ȏȐȘȓțȓȔȏȎȔ ȒȄ ȔȏȎȊȎȂȈȒȓǽ PDP-11. ǳȎ ȀȏȎȓǼȊȄȒȋȀ, ȓȎ Galaxy  Game (1971), ȉȀȓǼȖȄȈ 

ȋȄȌ ȓȎȌ ȓǾȓȊȎ ȓȎȔ ȏȐȝȓȎȔ ȏȀȈȖȌȈȃȈȎȜ arcade, ȀȊȊǻ ȊțȂȘ ȓȎȔ ȀȉȐȈȁȎȜ ȔȊȈȉȎȜ ȏȎȔ 
ȀȏȀȈȓȎȜȒȄ, ȃȄȌ ȉȀȓǼȒȓȆ ȄȕȈȉȓț ȌȀ ȏȀȐȀȖȇȄǾ ȋȀȅȈȉǻ. ǰȀȐǻȊȊȆȊȀ, ȎȈ Nolan  Bushnell  ȉȀȈ 

Ted Dabney ȏȐȎȒǼȂȂȈȒȀȌ ȓȆȌ ǾȃȈȀ ȈȃǼȀ Ȁȏț ȋȈȀ ȏȈȎ ȄȏȈȖȄȈȐȆȋȀȓȈȉǽ ȒȉȎȏȈǻ. 
ǡȏȎȕȄȜȂȎȌȓȀȑ ȓȆȌ ȃȀȏȀȌȆȐǽ ȃȈȀȃȈȉȀȒǾȀ ȓȆȑ ȏȈȒȓǽȑ ȀȌȀȏȀȐȀȂȘȂǽȑ ȓȎȔ Spacewars!, ȎȈ 

ȃȆȋȈȎȔȐȂȎǾ ȀȏȊȎȏȎǾȆȒȀȌ ȓȎȔȑ ȋȆȖȀȌȈȒȋȎȜȑ ȓȎȔ ȉȀȈ ȀȌǼȏȓȔȍȀȌ ȎȈȉȎȌȎȋȈȉțȓȄȐȎ, 
ȄȍȄȈȃȈȉȄȔȋǼȌȎ ȔȊȈȉț ȂȈȀ ȓȆȌ ȔȏȎȒȓǽȐȈȍȆ ȓȎȔ. ǳȎ ȀȏȎȓǼȊȄȒȋȀ, Computer  Space (1971), 

ȀȏȎȓǼȊȄȒȄ ȓȎ ȏȐȝȓȎ ȄȋȏȎȐȈȉǻ ȃȈȀȇǼȒȈȋȎ ȆȊȄȉȓȐȎȌȈȉț ȏȀȈȖȌǾȃȈ, ȄȏȈȁȄȁȀȈȝȌȎȌȓȀȑ ǼȓȒȈ ȓȆ 
ȃȔȌȀȓțȓȆȓȀ ȃȆȋȈȎȔȐȂǾȀȑ ȄȌțȑ ȉȄȐȃȎȕțȐȎȔ ȎȈȉȎȌȎȋȈȉȎȜ ȉȊǻȃȎȔ [2].    

ǧ ȔȊȎȏȎǾȆȒȆ ȓȆȑ ȈȃǼȀȑ ȂȈȀ ȓȆȌ ȏȐȝȓȆ ȎȈȉȈȀȉǽ ȉȎȌȒțȊȀ ǼȊȀȁȄ ȄȋȏȎȐȈȉǽ ȋȎȐȕǽ ȓȎ 1972 
ȋȄ ȓȆȌ ȉȔȉȊȎȕȎȐǾȀ ȓȎȔ Magnavox  Odyssey. ǧ ȒȔȒȉȄȔǽ ȀȏȎȓȄȊȎȜȒȄ ȓȆȌ ȄȋȏȎȐȈȉǽ ȄȍǼȊȈȍȆ 

ȓȎȔ ȏȐȘȓȎȓȜȏȎȔ òBrown Boxó, ȓȎ ȎȏȎǾȎ ȄǾȖȄ ȀȌȀȏȓȜȍȄȈ Ȏ Ralph  Baer ȋȀȅǾ ȋȄ ȓȎȔȑ 

ȒȔȌȄȐȂǻȓȄȑ ȓȎȔ, Bill  Harrison  ȉȀȈ Bill  Rusch, ȒȓȆȌ ȄȓȀȈȐȄǾȀ Sanders Associates. ǯ 
ȀȌȓǾȉȓȔȏȎȑ ȓȆȑ ȉȔȉȊȎȕȎȐǾȀȑ ȓȎȔ Odyssey ȒȓȆȌ ȀȂȎȐǻ ǽȓȀȌ ȃȈȏȊțȑ: țȖȈ ȋțȌȎ ȇȄȋȄȊǾȘȒȄ 

ȓȎȌ ȉȊǻȃȎ ȓȘȌ ȎȈȉȈȀȉȝȌ ȆȊȄȉȓȐȎȌȈȉȝȌ ȏȀȈȖȌȈȃȈȝȌ, ȀȊȊǻ ȀȏȎȓǼȊȄȒȄ ȉȀȈ ǻȋȄȒȆ ȏȆȂǽ 
ǼȋȏȌȄȔȒȆȑ ȂȈȀ ȓȆȌ ȃȆȋȈȎȔȐȂǾȀ ȓȎȔ Pong (1972), ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȏȎȔ ȇȀ ȉȀȇțȐȈȅȄ ȓȆȌ 

ȄȏțȋȄȌȆ ȕǻȒȆ ȓȆȑ ȁȈȎȋȆȖȀȌǾȀȑ [2].    
ǬȄȓǻ ȓȆȌ ǾȃȐȔȒȆ ȓȆȑ Atari  ȓȎ 1972 Ȁȏț ȓȎȔȑ Nolan  Bushnell  ȉȀȈ Ted Dabney, ȓȎ Pong 

ȀȌȀȃȄǾȖȇȆȉȄ ȒȄ ǼȌȀ Ȁȏț ȓȀ ȏȐȝȓȀ ȄȂȖȄȈȐǽȋȀȓȀ ȏȎȔ ȉȀȇțȐȈȒȀȌ ȓȆȌ ȏȎȐȄǾȀ ȓȆȑ ȄȓȀȈȐȄǾȀȑ. 
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ǧ ǼȋȏȌȄȔȒȆ ȂȈȀ ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȏȆȂǻȅȄȈ ȀȏȄȔȇȄǾȀȑ Ȁȏț ȓȎ Magnavox  
Odyssey, ȉȀȇȝȑ Ȏ Bushnell , ȄȌȓȔȏȘȒȈȀȒȋǼȌȎȑ Ȁȏț ȓȎ ȄȌȒȘȋȀȓȘȋǼȌȎ ȏȀȈȖȌǾȃȈ Ping  Pong 

ȓȆȑ ȉȎȌȒțȊȀȑ, ȀȌǼȇȄȒȄ ȒȓȎȌ ȌȄȀȐț ȋȆȖȀȌȈȉț Al  Alcorn  ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȋȈȀȑ ȏȀȐțȋȎȈȀȑ 
ǼȉȃȎȒȆȑ Șȑ ȄȉȏȀȈȃȄȔȓȈȉǽ ǻȒȉȆȒȆ. ǯ Alcorn, ȘȒȓțȒȎ, ȃȄȌ ȏȄȐȈȎȐǾȒȓȆȉȄ ȒȓȆȌ ȀȏȊǽ 

ȀȌȀȏȀȐȀȂȘȂǽ, ȀȊȊǻ ȄȈȒǽȂȀȂȄ ȁȄȊȓȈȝȒȄȈȑ ȒȓȎȔȑ ȋȆȖȀȌȈȒȋȎȜȑ ȏȎȔ ȀȌȀȁǻȇȋȈȒȀȌ ȒȆȋȀȌȓȈȉǻ 
ȓȆȌ ȄȋȏȄȈȐǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. H ȔȗȆȊǽ ȏȎȈțȓȆȓȀ ȓȎȔ ȓȄȊȈȉȎȜ ȏȐȎșțȌȓȎȑ ȎȃǽȂȆȒȄ ȓȆȌ 

Atari  ȒȓȆȌ ȒȓȐȀȓȆȂȈȉǽ ȀȏțȕȀȒȆ ȌȀ ȉȔȉȊȎȕȎȐǽȒȄȈ ȓȎ ȏȀȈȖȌǾȃȈ ȒȓȀ arcades. ǧ ȉǾȌȆȒȆ 
ȀȔȓǽ ȀȏȎȓǼȊȄȒȄ ȓȆȌ ȏȐȝȓȆ ȋȄȂǻȊȆ ȄȋȏȎȐȈȉǽ ȄȏȈȓȔȖǾȀ ȓȆȑ ȄȓȀȈȐȄǾȀȑ, ȃǾȌȎȌȓȀȑ ȏȀȐǻȊȊȆȊȀ 

ȓȎ ǼȌȀȔȒȋȀ ȂȈȀ ȓȎȌ ȋȄȓȀȒȖȆȋȀȓȈȒȋț ȓȆȑ ȁȈȎȋȆȖȀȌǾȀȑ ȒȄ ǼȌȀ ȉȊǻȃȎ ȋȄ ȀȌȀȂȌȘȐȈȒȋǼȌȎ 
ȏȎȊȈȓȈȒȓȈȉț ȉȀȈ ȎȈȉȎȌȎȋȈȉț ȀȌȓǾȉȓȔȏȎ [2].  

ǧ ȄȏȈȓȔȖǾȀ ȓȎȔ Pong ȒȓȀ arcades ȏȐȎȉǻȊȄȒȄ ȓȆȌ ǻȋȄȒȆ ȄȋȕǻȌȈȒȆ ȃȄȉǻȃȘȌ 
ȀȌȓȀȂȘȌȈȒȓȝȌ ȏȎȔ ȀȌȓǼȂȐȀȕȀȌ ȓȎ ȋȎȌȓǼȊȎ ȓȆȑ Atari . H  ȄȋȏȎȐȈȉǽ ȀȔȓǽ ȏǾȄȒȆ, ȒȄ 

ȒȔȌȃȔȀȒȋț ȋȄ ȓȆȌ ȀȐȖȈȉǽ ȀȏȎȓȔȖǾȀ ȓȘȌ ȌǼȘȌ ȓǾȓȊȘȌ ȓȆȑ, ȎȃǽȂȆȒȄ ȓȆȌ ȄȓȀȈȐȄǾȀ ȒȄ 
ȒȆȋȀȌȓȈȉǼȑ ȎȈȉȎȌȎȋȈȉǼȑ ȃȔȒȖǼȐȄȈȄȑ. ǸȒȓțȒȎ, Ȇ ȋȄȂǻȊȆ ȄȋȏȎȐȈȉǽ ȄȏȈȓȔȖǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ 

Tank  (1974) ȄȏǼȓȐȄȗȄ ȒȓȆȌ Atari  ȌȀ ȄȏȄȌȃȜȒȄȈ ȒȓȆȌ ȈȃǼȀ ȓȎȔ ȋȆȖȀȌȈȉȎȜ Harold  Lee ȂȈȀ 

ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȋȈȀȑ ȎȈȉȈȀȉǽȑ ǼȉȃȎȒȆȑ ȓȎȔ Pong. ǧ ȔȊȎȏȎǾȆȒȆ ȓȆȑ ȉȀȓǼȒȓȆ ȄȕȈȉȓǽ ȖǻȐȆ ȒȄ 
ǼȌȀ ȉȐǾȒȈȋȎ ȓȄȖȌȎȊȎȂȈȉț ȄȏǾȓȄȔȂȋȀ: ȓȆȌ ȄȌȒȘȋǻȓȘȒȆ ȎȊțȉȊȆȐȎȔ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȒȄ ǼȌȀ 

ȋțȌȎ ȎȊȎȉȊȆȐȘȋǼȌȎ ȉȜȉȊȘȋȀ, ȂȄȂȎȌțȑ ȏȎȔ ȋȄǾȘȒȄ ȃȐȀȒȓȈȉǻ ȓȎ ȉțȒȓȎȑ ȏȀȐȀȂȘȂǽȑ. ǧ 
Atari  ȄȍȀȒȕǻȊȈȒȄ ȋȈȀ ȀȏȎȉȊȄȈȒȓȈȉǽ ȒȔȋȕȘȌǾȀ ȋȄ ȓȆȌ ȀȊȔȒǾȃȀ Sears ȉȀȈ ȓȀ ǶȐȈȒȓȎȜȂȄȌȌȀ 

ȓȎȔ 1975 ȉȔȉȊȎȕțȐȆȒȄ ȓȆȌ ȉȎȌȒțȊȀ ȓȆȑ, Tele-Games Pong, ȋȄ ȓȈȑ ȏȘȊǽȒȄȈȑ ȌȀ ȀȌǼȐȖȎȌȓȀȈ 
ȒȓȈȑ 150.000 ȋȎȌǻȃȄȑ. ǧ ȉȔȉȊȎȕȎȐǾȀ ȓȆȑ ȎȈȉȈȀȉǽȑ ǼȉȃȎȒȆȑ ȓȎȔ Pong ȃȄȌ ȔȏǽȐȍȄ ȋțȌȎ ȋȈȀ 

ȄȋȏȎȐȈȉǽ ȄȏȈȓȔȖǾȀ, ȀȊȊǻ ȉȀȈ ǼȌȀ ȏȎȊȈȓȈȒȓȈȉț ȕȀȈȌțȋȄȌȎ, ȉȀȇȝȑ ȉȀȇȈǼȐȘȒȄ ȓȀ 
ȆȊȄȉȓȐȎȌȈȉǻ ȏȀȈȖȌǾȃȈȀ Șȑ ȋȈȀ ȃȆȋȎȕȈȊǽ ȋȎȐȕǽ ȎȈȉȈȀȉǽȑ ȗȔȖȀȂȘȂǾȀȑ ȉȀȈ ǼȇȄȒȄ ȓȀ 

ȇȄȋǼȊȈȀ ȂȈȀ ȓȆ ȋȄȓȀȓȐȎȏǽ ȓȎȔȑ ȒȄ ǼȌȀȌ ȁȈȎȋȆȖȀȌȈȉț ȉȊǻȃȎ ȋȄ ȄȔȐȄǾȀ ȀȏǽȖȆȒȆ ȉȀȈ 
ȒȆȋȀȌȓȈȉǽ ȎȈȉȎȌȎȋȈȉǽ ȈȒȖȜ [2].  

 

1.4. ǧȊȄȉȓȐȎȌȈȉǻ ǰȀȈȖȌǾȃȈȀ ǱțȊȘȌ: ǤȆȋȈȎȔȐȂǾȀ, ǥȏȈȐȐȎǼȑ 

ȉȀȈ ǢȀȒȈȉǻ ǶȀȐȀȉȓȆȐȈȒȓȈȉǻ  

ǯȈ Andrew  Rollings  ȉȀȈ Ernest  Adams  ȎȐǾȅȎȔȌ ǼȌȀ ȏȀȈȖȌǾȃȈ ȐțȊȘȌ Șȑ òǼȌȀ ȏȀȈȖȌǾȃȈ 

ȒȓȎ ȎȏȎǾȎ Ȏ ȏȀǾȉȓȆȑ ȀȌȀȊȀȋȁǻȌȄȈ ȓȎȌ ȐțȊȎ ȄȌțȑ ȖȀȐȀȉȓǽȐȀ, ȉȀȈ Șȑ ȀȔȓțȑ Ȏ ȖȀȐȀȉȓǽȐȀȑ 

ȀȔȍǻȌȄȈ ȓȆ ȃȜȌȀȋȆ ȉȀȈ ȓȆȌ ȈȉȀȌțȓȆȓȀ ȓȎȔ ȉȀȇȝȑ ȓȎ ȏȀȈȖȌǾȃȈ ȄȍȄȊǾȒȒȄȓȀȈó [3]. ǳȀ ȏȀȈȖȌǾȃȈȀ 
ȐțȊȘȌ ȃȈȀȉȐǾȌȎȌȓȀȈ ȉȔȐǾȘȑ ȒȄ ȃȜȎ ȁȀȒȈȉǼȑ ȉȀȓȆȂȎȐǾȄȑ, ȓȆȌ ȄȏȈȓȐȀȏǼȅȈȀ (tabletop) ȉȀȈ ȓȆȌ 

ȆȊȄȉȓȐȎȌȈȉǽ. ǡȌ ȉȀȈ ȎȈ ȃȜȎ ȀȔȓǼȑ ȉȀȓȆȂȎȐǾȄȑ ȄȋȕȀȌǾȒȓȆȉȀȌ ȒȖȄȃțȌ ȏȀȐǻȊȊȆȊȀ ȒȓȆȌ 
ȃȄȉȀȄȓǾȀ ȓȎȔ 1970, ȓȀ ȆȊȄȉȓȐȎȌȈȉǻ ȏȀȈȖȌǾȃȈȀ ȐțȊȘȌ ȉȀȓǼȖȎȔȌ ȓȀ ȃȈȉǻ ȓȎȔȑ, ȃȈȀȉȐȈȓǻ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ. ǳȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȀȔȓǻ ȓȀ ȃȈȀȕȎȐȎȏȎȈȎȜȌ țȖȈ ȋțȌȎ Ȁȏț ȓȀ ȄȏȈȓȐȀȏǼȅȈȀ 
ȏȀȈȖȌǾȃȈȀ ȐțȊȘȌ ȀȊȊǻ ȉȀȈ Ȁȏț ȓȈȑ ȔȏțȊȎȈȏȄȑ ȉȀȓȆȂȎȐǾȄȑ ȆȊȄȉȓȐȎȌȈȉȝȌ ȏȀȈȖȌȈȃȈȝȌ. 

ǡȉȎȊȎȔȇȄǾ ȋȈȀ ȒȜȌȓȎȋȆ ȃȈȀȓȜȏȘȒȆ ȓȘȌ ȒȆȋȀȌȓȈȉțȓȄȐȘȌ ȀȔȓȝȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ: 
¶ ǯ ȏȀǾȉȓȆȑ ȃȄȌ ȄȊǼȂȖȄȈ ȀȏȐțȒȘȏȄȑ ȎȋǻȃȄȑ ȉȀȈ ȒȓȐȀȓȎȜȑ, ȀȊȊǻ ǼȌȀȌ 

ȒȔȂȉȄȉȐȈȋǼȌȎ ȖȀȐȀȉȓǽȐȀ ǽ ȋȈȀ ȋȈȉȐǽ ȎȋǻȃȀ ȖȀȐȀȉȓǽȐȘȌ [4][5] . 

¶ ǯȈ ȈȉȀȌțȓȆȓȄȑ ȉȀȈ ȎȈ ȀȃȔȌȀȋǾȄȑ ȄȌțȑ ȖȀȐȀȉȓǽȐȀ ȀȌȀȏȀȐǾȒȓȀȌȓȀȈ Ȁȏț ǼȌȀ 
ȒȜȒȓȆȋȀ ȏȎȒȎȓȈȉȝȌ ȒȓȀȓȈȒȓȈȉȝȌ [4][5] .  

¶ ǤȈȀȇǼȓȎȔȌ ǼȌȀ ȒȜȒȓȆȋȀ ȏȐȎțȃȎȔ, ȄȏȈȓȐǼȏȎȌȓȀȑ ȒȓȀ ȒȓȀȓȈȒȓȈȉǻ ȉȀȈ ȓȎȌ 

ȄȍȎȏȊȈȒȋț ȓȎȔ ȖȀȐȀȉȓǽȐȀ ȌȀ ȁȄȊȓȈȝȌȄȓȀȈ ȃȈȀȐȉȝȑ [4][5] .  
¶ ǧ ȃȐǻȒȆ ȓȎȔȑ ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ ȄȌȓțȑ ȄȌțȑ ȉțȒȋȎȔ ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȄȍȄȐȄȔȌȆȇȄǾ 

[4][5] . 

¶ ǰȄȐȈǼȖȎȔȌ ȀȕǽȂȆȒȆ ȏȎȔ ȄȍȄȊǾȒȒȄȓȀȈ ȋǼȒȘ ȀȏȎȒȓȎȊȝȌ (quests) ȉȀȈ 
ȀȊȊȆȊȄȏȈȃȐǻȒȄȘȌ ȋȄ ȋȆ-ȄȊȄȂȖțȋȄȌȎȔȑ ȖȀȐȀȉȓǽȐȄȑ (Non-Playable  Characters -

NPCs) [4][5] . 
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¶ ǳȎ ȀȏȎȓǼȊȄȒȋȀ ȓȘȌ ȄȌȄȐȂȄȈȝȌ, ȉȀȈ ȉȔȐǾȘȑ ȓȆȑ ȋǻȖȆȑ, ȉȀȇȎȐǾȅȄȓȀȈ Șȑ ȄȏǾ ȓȎ 
ȏȊȄǾȒȓȘȌ Ȁȏț ȓȈȑ ȒȓȀȓȈȒȓȈȉǼȑ ȓȈȋǼȑ ȓȎȔ ȖȀȐȀȉȓǽȐȀ ȉȀȈ țȖȈ Ȁȏț ȓȈȑ ȕȔȒȈȉǼȑ 

ȃȄȍȈțȓȆȓȄȑ ȓȎȔ ȏȀǾȉȓȆ [4][5] . 

¶ ǧ ȓǽȐȆȒȆ ȓȘȌ ȉȀȌțȌȘȌ ȉȀȈ Ȇ ȀȕǽȂȆȒȆ ȀȌȀȊȀȋȁǻȌȎȌȓȀȈ ȏȊǽȐȘȑ Ȁȏț ȓȎȌ 
ȔȏȎȊȎȂȈȒȓǽ, ȂȄȂȎȌțȑ ȏȎȔ ȉȀȇȈȒȓǻ ȀȃȜȌȀȓȎ ȓȎȌ ȀȔȓȎȒȖȄȃȈȀȒȋț ȉȀȈ ȓȆȌ ȄȐȋȆȌȄǾȀ 

ȀȏȐțȁȊȄȏȓȘȌ ȄȌȄȐȂȄȈȝȌ ȓȎȔ ȏȀǾȉȓȆ [4][5] . 
ǲȓȎȌ ȏȔȐǽȌȀ ȓȎȔȑ, ȓȀ ȏȀȈȖȌǾȃȈȀ ȐțȊȘȌ ȒȔȌȈȒȓȎȜȌ ǼȌȀȌ ȒȔȌȃȔȀȒȋț ȀȕǽȂȆȒȆȑ ȉȀȈ ȄȌțȑ 

ȏȎȊȜȏȊȎȉȎȔ ȒȔȒȓǽȋȀȓȎȑ ȉȀȌțȌȘȌ. ǡȔȓǽ Ȇ ȃȈȏȊǽ ȕȜȒȆ ȓȎȔȑ ȏȆȂǻȅȄȈ Ȁȏț ȋȈȀ ȏȊȆȇȝȐȀ 
ȄȏȈȐȐȎȝȌ, ȏȐȎȄȐȖțȋȄȌȘȌ Ȁȏț ȃȈȀȕȎȐȄȓȈȉǻ ȄǾȃȆ ȗȔȖȀȂȘȂǾȀȑ. ǯȈ ȒȆȋȀȌȓȈȉțȓȄȐȄȑ Ȁȏț ȀȔȓǼȑ 

ȏȀȐȀȓǾȇȄȌȓȀȈ ȏȀȐȀȉǻȓȘ [4][5] .  
H ȏȐȝȓȆ ȄȋȕǻȌȈȒȆ ȏȎȊȜȏȊȎȉȘȌ ȒȔȒȓȆȋǻȓȘȌ ȉȀȌțȌȘȌ, ȏȀȐțȋȎȈȘȌ ȋȄ ȄȉȄǾȌȀ ȓȘȌ 

ȏȀȈȖȌȈȃȈȝȌ ȐțȊȘȌ, ȀȌȈȖȌȄȜȄȓȀȈ ȒȓȀ ȏȀȈȖȌǾȃȈȀ ȏȎȊǼȋȎȔ (wargames) ȏȎȔ ǼȉȀȌȀȌ ȓȆȌ 
ȄȋȕǻȌȈȒȆ ȓȎȔȑ ȒȓȈȑ ȀȐȖǼȑ ȓȎȔ 19ȎȔ ȀȈȝȌȀ. ǳȎ ȏȐȝȓȎ ȏȀȈȖȌǾȃȈ ȓȎȔ ȄǾȃȎȔȑ ǽȓȀȌ ȓȎ 

Kriegsspiel  (1812) ȓȎȔ Baron Von Reiswi tz, ȒȓȎ ȎȏȎǾȎ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȌ ȕȈȂȎȜȐȄȑ ȉȀȈ 
ȅǻȐȈȀ ȂȈȀ ȓȆȌ ȀȌȀȏȀȐǻȒȓȀȒȆ ȀȏȐțȒȘȏȘȌ ȋȀȖȝȌ ȋȄȓȀȍȜ ȒȓȐȀȓȄȔȋǻȓȘȌ. ǳȀ ȏȀȈȖȌǾȃȈȀ 

ȏȎȊǼȋȎȔ ȒȔȌǼȖȈȒȀȌ ȌȀ ȄȍȄȊǾȒȒȎȌȓȀȈ, ȄȌȒȘȋȀȓȝȌȎȌȓȀȑ ȌǼȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ țȏȘȑ ȓȆȌ 

ȄȈȒȀȂȘȂǽ ȄȌțȑ ȃȈȀȈȓȆȓǽ. ǸȒȓțȒȎ, Ȇ ȉȐǾȒȈȋȆ ȀȊȊȀȂǽ ǽȐȇȄ ȒȓȈȑ ȀȐȖǼȑ ȓȆȑ ȃȄȉȀȄȓǾȀȑ ȓȎȔ 
1970, țȓȀȌ ȏȀȈȖȌǾȃȈȀ țȏȘȑ ȓȎ Chainmail  (1970) ȓȎȔ Gary  Gygax ȄȈȒǽȂȀȂȀȌ ȉȀȌțȌȄȑ ȂȈȀ 

ȒȔȂȉȐȎȜȒȄȈȑ ȋȄȓȀȍȜ ȀȓȎȋȈȉȝȌ ȋȎȌǻȃȘȌ. ǡȔȓǽ Ȇ ȀȊȊȀȂǽ ȓȆȑ ȄȒȓǾȀȒȆȑ ȒȓȈȑ ȀȓȎȋȈȉǼȑ 
ȋȎȌǻȃȄȑ ȀȏȎȓǼȊȄȒȄ ȓȆȌ ȉȜȐȈȀ ǼȋȏȌȄȔȒȆ ȂȈȀ ȓȀ ȏȐȝȓȀ ȒȔȒȓǽȋȀȓȀ ȏȀȈȖȌȈȃȈȝȌ ȐțȊȘȌ [4][5] .   

ǥȌȝ ȓȀ ȏȀȈȖȌǾȃȈȀ ȏȎȊǼȋȎȔ ȒȔȌǼȁȀȊȊȀȌ ȒȄ ȒȆȋȀȌȓȈȉț ȁȀȇȋț ȒȓȆ ȃȈȀȋțȐȕȘȒȆ ȓȘȌ 
ȒȔȒȓȆȋǻȓȘȌ ȉȀȌțȌȘȌ, Ȇ ȇȄȋȀȓȈȉǽ ǼȋȏȌȄȔȒȆ ȓȘȌ ȏȀȈȖȌȈȃȈȝȌ ȐțȊȘȌ ȏȆȂǻȅȄȈ Ȁȏț ȓȎ 

ȊȎȂȎȓȄȖȌȈȉț ȐȄȜȋȀ ȓȆȑ ȔȗȆȊǽȑ ȕȀȌȓȀȒǾȀȑ (High Fantasy), ȉȀȈ ȄȈȃȈȉțȓȄȐȀ Ȁȏț ȓȀ ǼȐȂȀ 
ȓȎȔ J.R.R. Tolkien. ǧ ȐȀȂȃȀǾȀ ȀȜȍȆȒȆ ȓȆȑ ȃȆȋȎȓȈȉțȓȆȓȀȑ ȓȎȔ òǘȐȖȎȌȓȀ ȓȘȌ ǤȀȖȓȔȊȈȃȈȝȌó 

(1954) ȉȀȓǻ ȓȆ ȃȄȉȀȄȓǾȀ ȓȎȔ 1960 ȃȈȀȋțȐȕȘȒȄ ȓȀ ȁȀȒȈȉǻ ȀȕȆȂȆȋȀȓȈȉǻ ȏȐțȓȔȏȀ ȓȎȔ 
ȄǾȃȎȔȑ. ǲȔȂȉȄȉȐȈȋǼȌȀ, ȉȀȇȈǼȐȘȒȄ ȓȈȑ ȒȔȋȁǻȒȄȈȑ ȓȘȌ ȀȐȖȄȓȔȏȈȉȝȌ ȕȔȊȝȌ, țȏȘȑ ȓȀ ȍȘȓȈȉǻ, 

ȎȈ ȌǻȌȎȈ ȉȀȈ ȓȀ ȎȐȉ, ȉȀȇȝȑ ȉȀȈ ȓȆ ȃȎȋǽ ȓȆȑ ȄȏȈȉǽȑ ȀȏȎȒȓȎȊǽȑ ȋȈȀȑ ȎȋǻȃȀȑ ȆȐȝȘȌ ȄȌǻȌȓȈȀ 
ȒȄ ǼȌȀȌ ȏȀȌȓȎȃȜȌȀȋȎ ȄȖȇȐț [4][5] . 

ǳȎ 1974 ȄȉȃțȇȆȉȄ ȓȎ Dungeons & Dragons  Ȁȏț ȓȎȔȑ Gary  Gygax ȉȀȈ Dave Arneson, 
ȒȆȋȀȓȎȃȎȓȝȌȓȀȑ ȓȆȌ ȄȋȕǻȌȈȒȆ ȓȎȔ ȏȐȝȓȎȔ ȄȋȏȎȐȈȉǻ ȃȈȀȇǼȒȈȋȎȔ ȏȀȈȖȌȈȃȈȎȜ ȐțȊȘȌ. ǳȎ 

ȒȜȒȓȆȋȀ ȉȀȌțȌȘȌ ȓȎȔ ȁȀȒǾȒȓȆȉȄ ȒȓȎȔȑ ȋȆȖȀȌȈȒȋȎȜȑ ȓȎȔ Chainmail , ȄȌȝ Ȇ ȀȕȆȂȆȋȀȓȈȉǽ 

ȓȎȔ ȇȄȋȀȓȎȊȎȂǾȀ ȀȌȓȊǽȇȆȉȄ Ȁȏț ȓȎȔȑ ȉțȒȋȎȔȑ ȕȀȌȓȀȒǾȀȑ ȏȎȔ ȇȄȋȄȊǾȘȒȄ Ȏ Tolkien . ǧ 
ȉȔȐȈțȓȄȐȆ ȉȀȈȌȎȓȎȋǾȀ ȓȎȔ, ȘȒȓțȒȎ, ȄȌȓȎȏǾȅȄȓȀȈ ȒȓȎȌ ȓȐțȏȎ ȃȆȋȈȎȔȐȂǾȀȑ ȉȀȈ ȄȍǼȊȈȍȆȑ ȓȘȌ 

ȖȀȐȀȉȓǽȐȘȌ. ǡȌȓǾȒȓȐȄȗȄ ȓȆȌ ȉȀȇȈȄȐȘȋǼȌȆ ȊȎȂȈȉǽ ȓȘȌ ȏȀȈȖȌȈȃȈȝȌ ȏȎȊǼȋȎȔ, țȏȎȔ Ȇ 
ȉȊǻȒȆ ȏȐȎȉȀȇțȐȈȅȄ ȓȈȑ ȈȉȀȌțȓȆȓȄȑ ȓȘȌ ȋȎȌǻȃȘȌ, ȄȏȈȓȐǼȏȎȌȓȀȑ ȒȓȎȌ ȏȀǾȉȓȆ ȌȀ ȎȐǾȅȄȈ ȓȀ 

ȁȀȒȈȉǻ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȎȔ ǽȐȘȀ ȓȎȔ ȉȀȈ ȒȓȆ ȒȔȌǼȖȄȈȀ ȌȀ ȄȏȈȊǼȂȄȈ ȓȆȌ ȉȀȓǻȊȊȆȊȆ ȉȊǻȒȆ. 
ǳȀȔȓțȖȐȎȌȀ, ȓȎ ȏȀȈȖȌǾȃȈ ȉȀȇȈǼȐȘȒȄ ȓȎȌ ȐțȊȎ ȓȎȔ Dungeon Master  Șȑ ȀȕȆȂȆȓǽ ȉȀȈ 

ȃȈȀȈȓȆȓǽ, ȋȈȀ ȄȍǼȊȈȍȆ ȓȎȔ ȀȌȓǾȒȓȎȈȖȎȔ ȐțȊȎȔ ȒȓȀ ȏȀȈȖȌǾȃȈȀ ȏȎȊǼȋȎȔ. ǬǼȒȘ ȀȔȓȝȌ ȓȘȌ 
ȉȀȈȌȎȓȎȋȈȝȌ, ȄȃȐȀȈȝȇȆȉȄ ȓȎ ȏȐțȓȔȏȎ ȋȈȀȑ ȎȋǻȃȀȑ ȆȐȝȘȌ ȋȄ ȋȎȌȀȃȈȉǻ ȒȓȀȓȈȒȓȈȉǻ ȏȎȔ 

ȀȌȀȊȀȋȁǻȌȄȈ ȀȏȎȒȓȎȊǼȑ, ȋȈȀ ȃȎȋǽ ȏȎȔ ȋȄȓȀȕǼȐȇȆȉȄ ȀȔȓȎȜȒȈȀ ȒȓȀ ȆȊȄȉȓȐȎȌȈȉǻ ȏȀȈȖȌǾȃȈȀ 
ȐțȊȘȌ, ȋȄ ȓȎȌ ȔȏȎȊȎȂȈȒȓǽ ȌȀ ȀȌȀȊȀȋȁǻȌȄȈ ȓȎȌ ȐțȊȎ ȓȎȔ Dungeon Master  [4][5] .  

ǧ ȓȀȔȓțȖȐȎȌȆ ȉȔȉȊȎȕȎȐǾȀ ȓȎȔ Dungeons & Dragons  ȉȀȈ Ȇ ȄȋȕǻȌȈȒȆ ȏȐȎȆȂȋǼȌȘȌ 
ȔȏȎȊȎȂȈȒȓȈȉȝȌ ȒȔȒȓȆȋǻȓȘȌ ȒȄ ȏȀȌȄȏȈȒȓǽȋȈȀ, țȏȘȑ ȓȎ PLATO IV  (1972),  ȀȏȎȓǼȊȄȒȄ ȓȎ 

ǼȌȀȔȒȋȀ ȂȈȀ ȓȎȔȑ ȕȎȈȓȆȓǼȑ ȓȆȑ ȄȏȎȖǽȑ ȌȀ ȏȄȈȐȀȋȀȓȈȒȓȎȜȌ ȋȄ ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȓȘȌ ȏȐȝȓȘȌ 
ȆȊȄȉȓȐȎȌȈȉȝȌ ȏȀȈȖȌȈȃȈȝȌ ȐțȊȘȌ. ǯ ȀȉȐȈȁǽȑ ȏȐȎȒȃȈȎȐȈȒȋțȑ ȓȎȔ ȏȐȝȓȎȔ ȆȊȄȉȓȐȎȌȈȉȎȜ 

ȏȀȈȖȌȈȃȈȎȜ ȐțȊȘȌ ȄǾȌȀȈ ȃȜȒȉȎȊȎȑ, ȄȍȀȈȓǾȀȑ ȓȆȑ ȏȐȀȉȓȈȉǽȑ ȓȘȌ ȃȈȀȖȄȈȐȈȒȓȝȌ ȓȘȌ 
ȏȀȌȄȏȈȒȓȆȋȈȀȉȝȌ ȒȔȒȓȆȋǻȓȘȌ ȌȀ ȃȈȀȂȐǻȕȎȔȌ ȓȀ ȋȆ ȄȍȎȔȒȈȎȃȎȓȆȋǼȌȀ ȀȐȖȄǾȀ. ǸȒȓțȒȎ, ȓȎ 

ȏȀȊȀȈțȓȄȐȎ ȒȘȅțȋȄȌȎ ȉȀȈ ȏȊǽȐȘȑ ȊȄȈȓȎȔȐȂȈȉț ȏȀȈȖȌǾȃȈ ȓȎȔ ȄǾȃȎȔȑ ȄǾȌȀȈ ȓȎ pedit 5 (1975), 

ȋȄ ȄȏǾȒȆȋȎ ȓǾȓȊȎ The Dungeon. ǳȎ ȏȀȈȖȌǾȃȈ ȀȔȓț ȄȌȒȘȋǻȓȘȌȄ ȓȀ ȁȀȒȈȉǻ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ 
ȄȌțȑ ȆȊȄȉȓȐȎȌȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ ȐțȊȘȌ, țȏȘȑ ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȖȀȐȀȉȓǽȐȘȌ ȋȄ ȒȓȀȓȈȒȓȈȉǻ, ȓȈȑ 

ȋǻȖȄȑ ȋȄ ȓǼȐȀȓȀ, ȓȆ ȒȔȊȊȎȂǽ ȇȆȒȀȔȐȝȌ ȉȀȈ ǼȌȀ ȒȜȒȓȆȋȀ ȏȐȎțȃȎȔ ȁȀȒȈȒȋǼȌȎ ȒȄ ȏțȌȓȎȔȑ 
ȄȋȏȄȈȐǾȀȑ [4][5] .  
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ǚȐȂȀ țȏȘȑ ȓȎ òThe Dungeonó ȉȀȈ ȎȈ ǻȋȄȒȎȈ ȃȈǻȃȎȖȎȈ ȓȎȔ ȀȏǼȃȄȈȍȀȌ ȓȆȌ ȄȏȈȓȔȖǽ 
ȋȄȓȀȕȎȐǻ ȓȎȔ ȋȎȌȓǼȊȎȔ ȓȎȔ Dungeons & Dragons  ȒȄ ǼȌȀ ȗȆȕȈȀȉț ȋǼȒȎ, ȇȄȋȄȊȈȝȌȎȌȓȀȑ 

ǼȌȀ ȄǾȃȎȑ ȓȎ ȎȏȎǾȎ, ȖǻȐȆ ȒȓȎ ȃȈȀȐȉǼȑ ȄȌȃȈȀȕǼȐȎȌ ȓȎȔ ȉȎȈȌȎȜ, ȒȔȌȄȖǾȅȄȈ ȌȀ ȄȍȄȊǾȒȒȄȓȀȈ 
ȋǼȖȐȈ ȉȀȈ ȒǽȋȄȐȀ [4][5] . 

 

1.5. ǳȀ ǲȓǻȃȈȀ ǲȖȄȃȈȀȒȋȎȜ ȉȀȈ ǴȊȎȏȎǾȆȒȆȑ ȄȌțȑ 

ǧȊȄȉȓȐȎȌȈȉȎȜ ǰȀȈȖȌȈȃȈȎȜ 

ǧ ȀȌǻȊȔȒȆ ȒȖȄȓȈȉǻ ȋȄ ȓȆȌ ȔȊȎȏȎǾȆȒȆ ȉȀȈ ȓȎȌ ȒȖȄȃȈȀȒȋț ȓȎȔ ȆȊȄȉȓȐȎȌȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ 

ȇȀ ȁȀȒȈȒȓȄǾ ȒȓȈȑ ȀȐȖǼȑ ȉȀȈ ȓȆȌ ȎȐȎȊȎȂǾȀ ȓȎȔ ȒȔȂȂȐǻȋȋȀȓȎȑ òFundamentals of Game  
Design ó ȓȎȔ Ernest  Adams  [6].  

ǧ ȄȏȈȊȎȂǽ ȓȆȑ ȒȔȂȉȄȉȐȈȋǼȌȆȑ ȏȆȂǽȑ ǼȂȈȌȄ ȋȄ ȁǻȒȆ ȓȆȌ ȀȉȀȃȆȋȀșȉǽ ȓȆȑ ȀȌȀȂȌȝȐȈȒȆȑ. 
ǳȎ ȁȈȁȊǾȎ ȀȏȎȓȄȊȄǾ ǼȌȀ ȄȔȐǼȘȑ ȀȏȎȃȄȉȓț ȄȂȖȄȈȐǾȃȈȎ ȒȓȎ ȓȎȋǼȀ ȓȎȔ ȒȖȄȃȈȀȒȋȎȜ ȏȀȈȖȌȈȃȈȝȌ 

(game design), ȂȄȂȎȌțȑ ȏȎȔ ȓȄȉȋȆȐȈȝȌȄȓȀȈ Ȁȏț ȓȆ ȖȐǽȒȆ ȓȎȔ Șȑ ȁȈȁȊȈȎȂȐȀȕǾȀ ȒȄ 
ȏȐȎȂȐǻȋȋȀȓȀ ȏȀȌȄȏȈȒȓȆȋȈȀȉȝȌ ȋȀȇȆȋǻȓȘȌ [7][8], ȉȀȇȝȑ ȉȀȈ Ȁȏț ȓȎȌ ȒȆȋȀȌȓȈȉț ȀȐȈȇȋț 

ȀȉȀȃȆȋȀșȉȝȌ ȀȌȀȕȎȐȝȌ ȏȎȔ ǼȖȄȈ ȊǻȁȄȈ ȒȓȆȌ ȏȊȀȓȕțȐȋȀ Google Scholar .  

ǧ ȃȎȋǽ ȓȎȔ ȓȐǾȓȎȔ ȉȄȕȀȊȀǾȎȔ, ȒȓȎ ȎȏȎǾȎ ȇȀ ȀȌȀȏȓȔȖȇȄǾ ȓȎ ȆȊȄȉȓȐȎȌȈȉț ȏȀȈȖȌǾȃȈ 
ȏȀȐȀȊȊȆȊǾȅȄȈ ȓȀ ȓȐǾȀ ȒȓǻȃȈȀ ȓȆȑ ȃȈȀȃȈȉȀȒǾȀȑ ȒȖȄȃǾȀȒȆȑ ȏȎȔ ȎȐǾȅȄȈ Ȏ Adams : 

ǳȎ ȒȓǻȃȈȎ ȓȆȑ ȒȜȊȊȆȗȆȑ ȓȆȑ ȈȃǼȀȑ (concept  stage ): ǧ ȀȐȖǽ ȓȆȑ ȃȈȀȃȈȉȀȒǾȀȑ. ǯ 
ȒȖȄȃȈȀȒȓǽȑ ȉȀȊȄǾȓȀȈ ȌȀ ȏǻȐȄȈ ȓȈȑ ȇȄȋȄȊȈȝȃȄȈȑ ȀȏȎȕǻȒȄȈȑ ȂȈȀ ȓȎ ǼȐȂȎ ȓȎȔ, țȏȘȑ ȓȆȌ 

ȉȄȌȓȐȈȉǽ ȈȃǼȀ, ȓȎ ȉȎȈȌț ȒȓȎ ȎȏȎǾȎ ȀȏȄȔȇȜȌȄȓȀȈ ȉȀȈ ȓȆ ȂȄȌȈȉțȓȄȐȆ ȉȊǾȋȀȉȀ ȓȎȔ 
ȏȀȈȖȌȈȃȈȎȜ. ǡȔȓǼȑ ȎȈ ȀȏȎȕǻȒȄȈȑ ȏȀȐȀȋǼȌȎȔȌ ȒȓȀȇȄȐǼȑ ȒȄ țȊȆ ȓȆ ȃȈǻȐȉȄȈȀ ȓȆȑ ȀȌǻȏȓȔȍȆȑ 

ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ [6]. 
ǳȎ ȒȓǻȃȈȎ ȓȆȑ ȄȏȄȍȄȐȂȀȒǾȀȑ (elaboration  stage ): ǳȎ ȒȓǻȃȈȎ ȒȓȎ ȎȏȎǾȎ ȂǾȌȄȓȀȈ 

ȄȋȁǻȇȔȌȒȆ ȓȘȌ ȀȐȖȈȉȝȌ ȀȏȎȕǻȒȄȘȌ. ǯ ȒȖȄȃȈȀȒȓǽȑ ȎȐǾȅȄȈ ȓȎȔȑ ȉȀȌțȌȄȑ, ȓȎȌ ȏȐȘȓȀȂȘȌȈȒȓǽ 
ȉȀȈ ȓȎ ȁȀȒȈȉț gameplay  ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. ǲȓȆȌ ȒȔȌǼȖȄȈȀ, ȁȀȒȈȅțȋȄȌȎȑ ȒȓȀ ȏȀȐȀȏǻȌȘ 

ȃȆȋȈȎȔȐȂȄǾ ǼȌȀ ȒȜȌȎȊȎ ȎȌȓȎȓǽȓȘȌ ȂȈȀ țȊȀ ȓȀ ȒȓȎȈȖȄǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȏȎȔ ȀȏȀȈȓȎȜȌ 
ȄȏȄȍȄȐȂȀȒǾȀ, ȉȀȇȝȑ ȉȀȈ ȋȆȖȀȌȈȒȋȎȜȑ ȏȎȔ ȐȔȇȋǾȅȎȔȌ ȓȈȑ ȋȄȓȀȍȜ ȓȎȔȑ ȀȊȊȆȊȄȏȈȃȐǻȒȄȈȑ. 

ǲȓȎ ȓǼȊȎȑ, ȎȈ ȋȆȖȀȌȈȒȋȎǾ ȀȔȓȎǾ ȋȄȓȀȕȐǻȅȎȌȓȀȈ ȒȄ ȉȝȃȈȉȀ ȉȀȈ Ȇ ȒȔȌȎȊȈȉǽ ȃȈȀȃȈȉȀȒǾȀ 
ȀȍȈȎȊȎȂȄǾȓȀȈ ȉȀȈ ȄȏȀȌȀȊȀȋȁǻȌȄȓȀȈ ȋǼȖȐȈ ȌȀ ȄȏȈȓȄȔȖȇȄǾ ǼȌȀ ȄȏȈȇȔȋȆȓț ȀȏȎȓǼȊȄȒȋȀ. 

ǲȆȋȀȌȓȈȉǽ ȏȐȀȉȓȈȉǽ ȒȄ ȀȔȓț ȓȎ ȒȓǻȃȈȎ ȄǾȌȀȈ Ȇ ȃȆȋȈȎȔȐȂǾȀ ȏȐȘȓȎȓȜȏȘȌ, ȓȀ ȎȏȎǾȀ ȄǾȌȀȈ 

ȋȆ-ȏȊǽȐȄȈȑ ȄȉȃȎȖǼȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȉȀȈ ȒȓȎȖȄȜȎȔȌ ȒȓȆȌ ȀȍȈȎȊțȂȆȒȆ ȒȔȂȉȄȉȐȈȋǼȌȘȌ 
ȒȓȎȈȖȄǾȘȌ ȓȎȔ ǽ ȓȆȑ ȂȄȌȈȉǽȑ ȄȋȏȄȈȐǾȀȑ ȏȐȈȌ ȓȆȌ ȄȏǼȌȃȔȒȆ ȏțȐȘȌ ȂȈȀ ȀȌǻȏȓȔȍȆ [6]. 

ǳȎ ȒȓǻȃȈȎ ȓȆȑ ȁȄȊȓȈȒȓȎȏȎǾȆȒȆȑ (tuning  stage ): ǡȕȎȜ ȎȊȎȉȊȆȐȘȇȄǾ ȓȎ ȒȓǻȃȈȎ ȓȆȑ 
ȄȏȄȍȄȐȂȀȒǾȀȑ, Ȏ ȒȖȄȃȈȀȒȓǽȑ ȏȀȜȄȈ ȌȀ ȏȐȎȒȇǼȓȄȈ ȌǼȀ ȒȓȎȈȖȄǾȀ. ǥȏȈȉȄȌȓȐȝȌȄȓȀȈ ȏȊǼȎȌ ȒȓȆȌ 

ȓȄȊȄȈȎȏȎǾȆȒȆ ȉȀȈ ȓȆȌ ȄȍȈȒȎȐȐțȏȆȒȆ ȓȘȌ ȔȏǻȐȖȎȌȓȝȌ. ǲȉȎȏțȑ ȄǾȌȀȈ ȌȀ ȂǾȌȎȔȌ ȎȈ 
ȀȏȀȐȀǾȓȆȓȄȑ ȏȐȎȒȀȐȋȎȂǼȑ ȝȒȓȄ ȓȎ ȏȀȈȖȌǾȃȈ ȌȀ ȏȐȎȒȕǼȐȄȈ ȋȈȀ ȄȋȏȄȈȐǾȀ ȏȎȔ ȌȀ ȄǾȌȀȈ 

ȓȀȔȓțȖȐȎȌȀ ȃǾȉȀȈȆ ȉȀȈ ȒȔȌȀȐȏȀȒȓȈȉǽ ȂȈȀ ȓȎȌ ȏȀǾȉȓȆ [6].  
ǳǼȊȎȑ ȒȓȎ ȉȄȕǻȊȀȈȎ 4 ȇȀ ȂǾȌȄȈ ȋȈȀ ȀȌǻȊȔȒȆ ȒȓȎȌ ȒȖȄȃȈȀȒȋț ȉȀȈ ȓȆȌ ȔȊȎȏȎǾȆȒȆ ȄȌțȑ 

ȒȔȒȓǽȋȀȓȎȑ ȏȐțȁȊȄȗȆȑ ȁǼȊȓȈȒȓȘȌ ȉȈȌǽȒȄȘȌ ȓȎ ȎȏȎǾȎ ȇȀ ȀȍȈȎȏȎȈȄǾȓȀȈ Ȁȏț ǼȌȀ ȖȀȐȀȉȓǽȐȀ 
ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. 

ǪȄȕǻȊȀȈȎ 2- ǨȄȘȐȆȓȈȉț ǰȊȀǾȒȈȎ 

 
ǳȎ ȏȀȐțȌ ȉȄȕǻȊȀȈȎ ȀȏȎȓȄȊȄǾ ǼȌȀ ȇȄȘȐȆȓȈȉț ȏȊȀǾȒȈȎ ȂȈȀ țȊȄȑ ȓȈȑ ȁȀȒȈȉǼȑ ȉȀȈ 

ȄȍȄȈȃȈȉȄȔȋǼȌȄȑ ǼȌȌȎȈȄȑ ȏȎȔ ȏȐțȉȄȈȓȀȈ ȌȀ ȀȌȀȊȔȇȎȜȌ ȒȓȀ ȀȉțȊȎȔȇȀ ȉȄȕǻȊȀȈȀ. ǳȎ ȁȀȒȈȉț 
ȄȂȖȄǾȐȆȋȀ ȓȎȔ ȒȔȌȈȒȓǻ ȓȆȌ ȏȐȎȄȓȎȈȋȀȒǾȀ ȓȎȔ ȀȌȀȂȌȝȒȓȆ ȂȈȀ ȓȆȌ ȏȊǽȐȆ ȉȀȓȀȌțȆȒȆ ȓȘȌ 

ȏȄȐȈȄȖȎȋǼȌȘȌ ȏȎȔ ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ, ȃȈȀȒȕȀȊǾȅȎȌȓȀȑ țȓȈ ȃȄȌ ȇȀ ȀȏȀȈȓȆȇȄǾ ȄȏȄȍǽȂȆȒȆ ȓȘȌ 
ǾȃȈȘȌ ȄȌȌȎȈȝȌ ȒȓȀ ȄȏțȋȄȌȀ ȉȄȕǻȊȀȈȀ. 
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2.1. ǳȀ ǲȓǻȃȈȀ ǡȌǻȏȓȔȍȆȑ ȄȌțȑ ǧȊȄȉȓȐȎȌȈȉȎȜ ǰȀȈȖȌȈȃȈȎȜ 

ǲȜȋȕȘȌȀ ȋȄ ȓȎȌ Adams, Ȇ ȃȈȀȃȈȉȀȒǾȀ ȒȖȄȃȈȀȒȋȎȜ ȄȌțȑ ȆȊȄȉȓȐȎȌȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ ȄǾȌȀȈ 

ȋȈȀ ȄȏȀȌȀȊȆȏȓȈȉǽ ȃȈȀȃȈȉȀȒǾȀ ȏȎȔ ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȓȐǾȀ ȒȓǻȃȈȀ. 
ǡȐȖȈȉǻ, ȓȎ ȒȓǻȃȈȎ ȓȆȑ ȈȃǼȀȑ (concept  stage ), ȒȓȎ ȎȏȎǾȎ ȊȀȋȁǻȌȎȌȓȀȈ ȎȈ ȁȀȒȈȉǼȑ 

ȃȆȋȈȎȔȐȂȈȉǼȑ ȀȏȎȕǻȒȄȈȑ. ǡȔȓț ȓȎ ȒȓǻȃȈȎ ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȓǼȒȒȄȐȈȑ ȁȀȒȈȉǼȑ 
ȃȐȀȒȓȆȐȈțȓȆȓȄȑ:  

¶ ǲȜȊȊȆȗȆ ȓȆȑ ȈȃǼȀȑ: ǥǾȌȀȈ ȓȎ ȀȐȖȈȉț ȁǽȋȀ ȓȆȑ ȃȈȀȃȈȉȀȒǾȀȑ. ǯ ȒȖȄȃȈȀȒȓǽȑ 

ȄȏȈȊǼȂȄȈ ȓȆȌ ȉȄȌȓȐȈȉǽ ȈȃǼȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, Ȇ ȎȏȎǾȀ ȉȀȇȎȐǾȅȄȈ ȓȎȌ ȓȐțȏȎ ȏȎȔ 
ȒȉȎȏȄȜȄȈ ȌȀ ȗȔȖȀȂȘȂǽȒȄȈ ȓȎȌ ȏȀǾȉȓȆ. ǢȀȒȈȉț ȉȐȈȓǽȐȈȎ ȀȔȓǽȑ ȓȆȑ ȄȏȈȊȎȂǽȑ 

ȀȏȎȓȄȊȄǾ ȓȎ ȄǾȃȎȑ ȒȓȎ ȎȏȎǾȎ ȇǼȊȄȈ ȌȀ ȉȀȓȀȓǻȍȄȈ ȓȎ ȏȀȈȖȌǾȃȈ Ȏ ȒȖȄȃȈȀȒȓǽȑ [6].  
¶ ǯȐȈȒȋțȑ ȓȎȔ ȉȎȈȌȎȜ: ǡȕȎȜ ȉȀȇȎȐȈȒȓȄǾ Ȏ ȓȜȏȎȑ ȓȆȑ ȄȋȏȄȈȐǾȀȑ ȏȎȔ ȏȐțȉȄȈȓȀȈ ȌȀ 

ȏȐȎȒȕǼȐȄȈ Ȏ ȒȖȄȃȈȀȒȓǽȑ, ȏȐǼȏȄȈ ȌȀ ȏȐȎȒȃȈȎȐȈȒȓȄǾ ȉȀȈ ȓȎ ȉȎȈȌț ȒȓȎ ȎȏȎǾȎ 
ȀȏȄȔȇȜȌȄȓȀȈ. ǧ ȄȏȈȊȎȂǽ ȓȎȔ ȉȎȈȌȎȜ ȄȏȆȐȄǻȅȄȈ ȓȈȑ ȋȄȓǼȏȄȈȓȀ ȀȏȎȕǻȒȄȈȑ ȏȎȔ 

ȂǾȌȎȌȓȀȈ ȉȀȓǻ ȓȎ ȒȓǻȃȈȎ ȓȆȑ ȄȏȄȍȄȐȂȀȒǾȀȑ, ȉȀȇȝȑ țȊȄȑ ȎȈ ȀȍȈȎȊȎȂǽȒȄȈȑ ȂǾȌȎȌȓȀȈ ȋȄ 

ȁǻȒȆ ȀȔȓț ȓȎ ȇȄȘȐȆȓȈȉț ȉȎȈȌț. ǲȄ ǼȌȀ ȄȋȏȎȐȈȉț ȏȊȀǾȒȈȎ, Ȇ ȄȏȈȊȎȂǽ ȀȔȓǽ ȒȔȌǽȇȘȑ 
ȏȐȎȆȂȄǾȓȀȈ ȓȆȑ ȈȃǼȀȑ, ȃȈțȓȈ ȒȄ ȀȔȓǽ ȓȆȌ ȏȄȐǾȏȓȘȒȆ ȓȎ ȉȎȈȌț ȊȄȈȓȎȔȐȂȄǾ Șȑ òȀȂȎȐǻ-

ȒȓțȖȎȑó ȉȀȈ Ȇ ȄȏȈȊȎȂǽ ȓȎȔ ȒȖȄȃȈȀȒȓǽ ȒȓȎȖȄȜȄȈ ȒȓȆȌ ȋȄȂȈȒȓȎȏȎǾȆȒȆ ȓȆȑ ȄȋȏȎȐȈȉǽȑ 
ȄȏȈȓȔȖǾȀȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ [6].  

¶ ǪȀȇȎȐȈȒȋțȑ ȓȎȔ ȐțȊȎȔ ȓȎȔ ȏȀǾȉȓȆ: ǲȄ ǼȌȀ ȀȌȀȏȀȐȀȒȓȀȓȈȉț 
(representational ) ȏȀȈȖȌǾȃȈ, Ȇ ȄȋȏȄȈȐǾȀ ȒȓȆȐǾȅȄȓȀȈ ȒȓȆȌ ȏȐǻȍȆ ȓȆȑ 

òȏȐȎȒȏȎǾȆȒȆȑó ȋȄ ȓȎȌ ȏȀǾȉȓȆ ȌȀ ȗȔȖȀȂȘȂȄǾȓȀȈ Ȁȏț ȓȎ ȏȀȈȖȌǾȃȈ ȋȄȓȀȍȜ ǻȊȊȘȌ 
ȄȏȄȈȃǽ ȒȔȌȄȈȃȆȓǻ ȏȈȒȓȄȜȄȈ ȒȓȎȌ ȉțȒȋȎ ȉȀȈ ȒȓȈȑ ȉȀȓȀȒȓǻȒȄȈȑ ȏȎȔ ȓȎȔ 

ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ. ǡȌȓȈȇǼȓȘȑ, ȒȄ ǼȌȀ ȀȕȆȐȆȋǼȌȎ (abstract ) ȏȀȈȖȌǾȃȈ, Ȏ ȐțȊȎȑ ȓȎȔ 

ȄǾȌȀȈ ȏȈȎ ȏȄȐȈȎȐȈȒȋǼȌȎȑ. ǚȌȀȑ ȒȖȄȃȈȀȒȓǽȑ ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȎ ȌȀ ȎȐǾȒȄȈ ȋȄ ȒȀȕǽȌȄȈȀ 
ȓȎȌ ȐțȊȎ ȏȎȔ ǼȖȄȈ Ȏ ȏȀǾȉȓȆȑ ȒȓȎȌ ȕȀȌȓȀȒȓȈȉț ȉțȒȋȎ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȝȒȓȄ ȌȀ 

ȄȌȈȒȖȜȒȄȈ ȓȎȌ ȁȀȇȋț ȄȋȁȜȇȈȒȆȑ ȓȎȔ ȒȄ ȀȔȓțȌ [6].  
¶ òǥȉȏȊǽȐȘȒȆ ȓȎȔ ȎȌȄǾȐȎȔó: ǡȔȓǽ Ȇ ȋȄȓȀȕȎȐȈȉǽ ȎȐȎȊȎȂǾȀ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ Ȁȏț 

ȓȎȌ Adams  ȂȈȀ ȌȀ ȏȄȐȈȂȐǻȗȄȈ ȓȆȌ ȔȏȎȖȐǼȘȒȆ ȓȎȔ ȒȖȄȃȈȀȒȓǽ ȌȀ ȀȌȓȀȏȎȉȐȈȇȄǾ ȒȓȈȑ 
ȏȐȎȒȃȎȉǾȄȑ ȓȎȔ ȏȀǾȉȓȆ. ǯȈ ȉțȒȋȎȈ ȒȓȎȔȑ ȎȏȎǾȎȔȑ ȊȀȋȁǻȌȎȔȌ ȋǼȐȎȑ ȉȔȐǾȘȑ ȓȀ 

ȀȌȀȏȀȐȀȒȓȀȓȈȉǻ ȏȀȈȖȌǾȃȈȀ ȄǾȌȀȈ ȂȌȝȐȈȋȎȈ ȒȓȎȌ ȏȀǾȉȓȆ, ȋȄ ȀȏȎȓǼȊȄȒȋȀ ȌȀ ǼȖȄȈ 

ȉǻȏȎȈȄȑ ȏȐȎȒȃȎȉǾȄȑ ȒȖȄȓȈȉǻ ȋȄ ȓȈȑ ȏȐȎȉȊǽȒȄȈȑ ȏȎȔ ȀȌȀȋǼȌȄȈ ȌȀ ȀȌȓȈȋȄȓȘȏǾȒȄȈ ȉȀȈ 
ȓȈȑ ȄȌǼȐȂȄȈȄȑ ȏȎȔ ȇȀ ȋȏȎȐȄǾ ȌȀ ȉǻȌȄȈ. ǯ ȒȖȄȃȈȀȒȓǽȑ ȉȀȊȄǾȓȀȈ ȌȀ ȏȐȎȒȃȈȎȐǾȒȄȈ ȏȎȈȄȑ 

ȄǾȌȀȈ ȀȔȓǼȑ ȎȈ ȏȐȎȒȃȎȉǾȄȑ ȉȀȈ ȌȀ ȒȖȄȃȈǻȒȄȈ ȓȎ ȏȀȈȖȌǾȃȈ ȋȄ ȒȓțȖȎ ȌȀ ȓȈȑ 
ȈȉȀȌȎȏȎȈǽȒȄȈ [6].  

ǲȓȆȌ ȒȔȌǼȖȄȈȀ, ȀȉȎȊȎȔȇȄǾ ȓȎ ȒȓǻȃȈȎ ȓȆȑ ȄȏȄȍȄȐȂȀȒǾȀȑ (elaboration  stage ), țȏȎȔ 
Ȏ ȒȖȄȃȈȀȒȋțȑ ȋȄȓȀȁȀǾȌȄȈ Ȁȏț ȓȎ ȇȄȘȐȆȓȈȉț ȒȓȎ ȏȐȀȉȓȈȉț, ȋȄȓȀȓȐǼȏȎȌȓȀȑ ȓȈȑ ȀȕȆȐȆȋǼȌȄȑ 

ǼȌȌȎȈȄȑ ȒȄ ȒȔȂȉȄȉȐȈȋǼȌȄȑ ȒȖȄȃȈȀȒȓȈȉǼȑ ȀȏȎȕǻȒȄȈȑ ȉȀȈ ȄȕȀȐȋțȒȈȋȀ ȒȓȎȈȖȄǾȀ. ǡȌȓǾȒȓȎȈȖȀ 
ȋȄ ȓȎ ȏȐȎȆȂȎȜȋȄȌȎ, ȉȀȈ ȓȎ ȏȀȐțȌ ȒȓǻȃȈȎ ȀȏȀȐȓǾȅȄȓȀȈ Ȁȏț ȋȈȀ ȒȄȈȐǻ ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ: 

¶ ǯȐȈȒȋțȑ ȓȎȔ ȉȜȐȈȎȔ ȓȐțȏȎȔ ȏȀȈȖȌȈȃȈȎȜ: ǲȄ ǼȌȀ ȏȀȈȖȌǾȃȈ ȄȌȃǼȖȄȓȀȈ ȌȀ 

ȒȔȌȔȏǻȐȖȎȔȌ ȏȎȊȊȎǾ ȃȈȀȕȎȐȄȓȈȉȎǾ ȓȐțȏȎȈ ȏȀȈȖȌȈȃȈȎȜ (gameplay ) ȘȒȓțȒȎ, ȒȓȈȑ 
ȏȄȐȈȒȒțȓȄȐȄȑ ȏȄȐȈȏȓȝȒȄȈȑ ǼȌȀȑ ȎȐǾȅȄȓȀȈ Șȑ Ȏ ȉȜȐȈȎȑ. ǣȈȀ ȏȀȐǻȃȄȈȂȋȀ, ȒȄ ǼȌȀ 

ȏȀȈȖȌǾȃȈ ȀȂȝȌȘȌ ȀȋȀȍȈȝȌ, Ȇ ȎȃǽȂȆȒȆ ȀȏȎȓȄȊȄǾ ȓȎȌ ȉȜȐȈȎ ȓȐțȏȎ ȏȀȈȖȌȈȃȈȎȜ ȄȌȝ Ȇ 
ȓȐȎȏȎȏȎǾȆȒȆ ȓȎȔ ȀȋȀȍȈȎȜ ȒȄ ǼȌȀ ȒȔȌȄȐȂȄǾȎ ȀȏȎȓȄȊȄǾ ǼȌȀȌ ȃȄȔȓȄȐȄȜȎȌ. ǲȄ ȀȔȓǽ ȓȆ 

ȕǻȒȆ ȓȎȔ ȒȖȄȃȈȀȒȋȎȜ ȃȄȌ ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȆ Ȇ ȐȜȇȋȈȒȆ țȊȘȌ ȓȘȌ ȊȄȏȓȎȋȄȐȄȈȝȌ, 
ȀȊȊǻ ȏȐȎȓȄȐȀȈțȓȆȓȀ ȃǾȌȄȓȀȈ ȒȓȆȌ ȀȌǻȏȓȔȍȆ ȓȘȌ ȁȀȒȈȉȝȌ ȒȔȒȓȀȓȈȉȝȌ ȏȎȔ 

ȒȔȌȇǼȓȎȔȌ ȓȎȌ ȉȜȐȈȎ ȓȐțȏȎ ȏȀȈȖȌȈȃȈȎȜ țȏȘȑ Ȇ ȎȏȓȈȉǽ ȏȐȎȎȏȓȈȉǽ ȓȎȔ ȏȀǾȉȓȆ 
(player  perspective), ȓȎ ȋȎȌȓǼȊȎ ȀȊȊȆȊȄȏǾȃȐȀȒȆȑ (interaction  model) ȓȎȔ ȋȄ ȓȎȌ 

ȉțȒȋȎ, ȎȈ ȏȐȎȉȊǽȒȄȈȑ ȏȎȔ ȉȀȊȄǾȓȀȈ ȌȀ ȀȌȓȈȋȄȓȘȏǾȒȄȈ ȉȀȈ ȎȈ ȄȌǼȐȂȄȈȄȑ ȏȎȔ ȋȏȎȐȄǾ 
ȌȀ ȄȉȓȄȊǼȒȄȈ ȂȈȀ ȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȎȔȑ [6].   

¶ ǲȖȄȃȈȀȒȋțȑ ȓȎȔ ǰȐȘȓȀȂȘȌȈȒȓǽ: ǯ ȏȐȘȓȀȂȘȌȈȒȓǽȑ ȀȏȎȓȄȊȄǾ ȓȎȌ ȖȀȐȀȉȓǽȐȀ ȋȄ 

ȓȎȌ ȎȏȎǾȎ Ȏ ȏȀǾȉȓȆȑ ȇȀ ȀȊȊȆȊȎȄȏȈȃȐǻȒȄȈ ȓȎȌ ȏȄȐȈȒȒțȓȄȐȎ ȖȐțȌȎ ȉȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ 
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ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. ǪȐǾȌȄȓȀȈ ȀȏȀȐȀǾȓȆȓȎȑ Ȏ ȒȀȕǽȑ ȉȀȇȎȐȈȒȋțȑ ȓȘȌ ȇȄȋȄȊȈȘȃȝȌ ȓȎȔ 
ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ, ȄȈȃȈȉțȓȄȐȀ ȒȄ ȏȀȈȖȌǾȃȈȀ ȏȐȎȎȏȓȈȉǽȑ ȓȐǾȓȎȔ ȏȐȎȒȝȏȎȔ, ȉȀȇȝȑ ȎȈ 

ȄȉȕȐǻȒȄȈȑ ȏȐȎȒȝȏȎȔ, Ȇ ȂȊȝȒȒȀ ȓȎȔ ȒȝȋȀȓȎȑ ȉȀȈ Ȏ ȓȐțȏȎȑ ȎȋȈȊǾȀȑ ȄǾȌȀȈ ȃȈȀȐȉȝȑ 
ȄȋȕȀȌǽ ȒȓȎȌ ȏȀǾȉȓȆ [6].  

¶ ǯȐȈȒȋțȑ ȓȎȔ ȉțȒȋȎȔ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ: ǬȄ ȓȆȌ ȎȊȎȉȊǽȐȘȒȆ ȓȎȔ ȒȖȄȃȈȀȒȋȎȜ ȓȎȔ 
ȏȐȘȓȀȂȘȌȈȒȓǽ ȀȉȎȊȎȔȇȄǾ Ȏ ȉȀȇȎȐȈȒȋțȑ ȓȎȔ ȉțȒȋȎȔ ȒȓȎȌ ȎȏȎǾȎ ȄȌȓǻȒȒȄȓȀȈ. ǯ 

ȉțȒȋȎȑ ȀȔȓțȑ ȀȏȀȐȓǾȅȄȓȀȈ Ȁȏț ȏȎȊȊǼȑ ȃȈȀȒȓǻȒȄȈȑ, țȏȘȑ Ȇ ȕȔȒȈȉǽ, Ȇ 
ȏȄȐȈȁȀȊȊȎȌȓȎȊȎȂȈȉǽ, Ȇ ȒȔȌȀȈȒȇȆȋȀȓȈȉǽ ȉȀȈ Ȇ ȆȇȈȉǽ, ȎȈ ȎȏȎǾȄȑ ȏȐǼȏȄȈ ȌȀ 

ȉȀȇȎȐȈȒȓȎȜȌ ȋȄ ȒȀȕǽȌȄȈȀ [6].  

¶ ǲȖȄȃȈȀȒȋțȑ ȓȘȌ ȁȀȒȈȉȝȌ ȋȆȖȀȌȈȒȋȝȌ: ǲȜȋȕȘȌȀ ȋȄ ȓȎȌ Adams, ȎȈ ȁȀȒȈȉȎǾ 
ȋȆȖȀȌȈȒȋȎǾ ȄǾȌȀȈ òȓȀ ȃȄȃȎȋǼȌȀ ȉȀȈ ȎȈ ȀȊȂțȐȈȇȋȎȈ ȏȎȔ ȎȐǾȅȎȔȌ ȋȄ ȀȉȐǾȁȄȈȀ ȓȎȔȑ 

ȉȄȌȓȐȈȉȎȜȑ ȉȀȌțȌȄȑ ȉȀȈ ȓȈȑ ȄȒȘȓȄȐȈȉǼȑ ȃȈȀȃȈȉȀȒǾȄȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜó. ǲȄ ȏȐȀȉȓȈȉț 
ȄȏǾȏȄȃȎ, ȀȏȎȓȄȊȎȜȌ ȓȎ ȒȔȋȁȎȊȈȉț ȉȀȈ ȋȀȇȆȋȀȓȈȉț ȋȎȌȓǼȊȎ ȓȎ ȎȏȎǾȎ ȋȄȓȀȓȐǼȏȄȈ 

ȓȎȔȑ ȂȄȌȈȉȎȜȑ ȉȀȌțȌȄȑ ȒȄ ȒȔȂȉȄȉȐȈȋǼȌȄȑ, ȔȊȎȏȎȈǽȒȈȋȄȑ ȄȌȓȎȊǼȑ. ǳȀ ȒȔȒȓȀȓȈȉǻ ȓȘȌ 
ȁȀȒȈȉȝȌ ȋȆȖȀȌȈȒȋȝȌ ȀȌȀȊȜȎȌȓȀȈ ȄȉȓȄȌȝȑ ȒȄ ȄȏțȋȄȌȆ ȄȌțȓȆȓȀ (ȁȊ. ȄȌțȓȆȓȀ 2.3)[6]. 

¶ ǤȆȋȈȎȔȐȂǾȀ ȄȏȈȏȊǼȎȌ ȓȐțȏȘȌ ȏȀȈȖȌȈȃȈȎȜ: ǲȄ ȏȎȊȊǼȑ ȏȄȐȈȏȓȝȒȄȈȑ ȉȀȓțȏȈȌ 

ȓȎȔ ȉȀȇȎȐȈȒȋȎȜ ȓȆȑ ȉȄȌȓȐȈȉǽȑ ȈȃǼȀȑ, ȏȐȎȉȜȏȓȄȈ Ȇ ȀȌǻȂȉȆ ȓȎȔ ȒȖȄȃȈȀȒȋȎȜ 
ȄȏȈȏȐțȒȇȄȓȘȌ ȓȐțȏȘȌ ȏȀȈȖȌȈȃȈȎȜ ȂȈȀ ȌȀ ȒȔȋȏȊȆȐȝȌȎȔȌ ȓȎ ȉȜȐȈȎ. ǲȄ ȀȔȓǽ ȓȆ ȕǻȒȆ 

ȄǾȌȀȈ ȃȔȌȀȓțȑ Ȏ ȒȖȄȃȈȀȒȋțȑ ȓȆȑ ȏȐȎȎȏȓȈȉǽȑ, ȓȎȔ ȋȎȌȓǼȊȎȔ ȀȊȊȆȊȄȏǾȃȐȀȒȆȑ ȉȀȈ ȓȆȑ 
ȊȄȈȓȎȔȐȂǾȀȑ ȓȎȔȑ. ǧ ȏȐȎȒȇǽȉȆ ȀȔȓȝȌ ȓȘȌ ȄȏȈȏȊǼȎȌ ȓȐțȏȘȌ ȏȀȈȖȌȈȃȈȝȌ ȃȄȌ ȏȐǼȏȄȈ 

ȌȀ ȄǾȌȀȈ ȀȔȇȀǾȐȄȓȆ, ȀȊȊǻ ȌȀ ȒȔȋȁȀǾȌȄȈ ȋțȌȎ ȀȌ ȒȔȋȁǻȊȊȎȔȌ ȒȓȎȌ ȄȋȏȊȎȔȓȈȒȋț ȓȆȑ 
ȒȔȌȎȊȈȉǽȑ ȄȋȏȄȈȐǾȀȑ [6].   

¶ ǲȖȄȃȈȀȒȋțȑ ǥȏȈȏǼȃȘȌ: ǯ ȒȖȄȃȈȀȒȋțȑ ȓȘȌ ȄȏȈȏǼȃȘȌ ȄǾȌȀȈ Ȇ ȃȈȀȃȈȉȀȒǾȀ ȃțȋȆȒȆȑ 

ȓȆȑ ȄȋȏȄȈȐǾȀȑ ȓȎȔ ȏȀǾȉȓȆ, ȀȍȈȎȏȎȈȝȌȓȀȑ ȓȀ ȇȄȋȄȊȈȝȃȆ ȒȓȎȈȖȄǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, 
țȏȘȑ ȎȈ ȖȀȐȀȉȓǽȐȄȑ, ȎȈ ȏȐȎȉȊǽȒȄȈȑ, ȎȈ ȋȆȖȀȌȈȒȋȎǾ ȉȀȈ Ȇ ȈȒȓȎȐǾȀ. ǧ ȃȈȀȃȈȉȀȒǾȀ 

ȀȔȓǽ ȋȏȎȐȄǾ ȌȀ ȍȄȉȈȌǽȒȄȈ ȒȄ ȏȐȝȈȋȎ ȒȓǻȃȈȎ ȓȆȑ ȀȌǻȏȓȔȍȆȑ, ȀȉțȋȆ ȉȀȈ ȏȐȈȌ ȓȆȌ 
ȓȄȊȈȉǽ ȎȐȈȒȓȈȉȎȏȎǾȆȒȆ țȊȘȌ ȓȘȌ ȒȓȎȈȖȄǾȘȌ. ǰȐȎȀȏȀȈȓȄǾȓȄ, ȘȒȓțȒȎ, Ȇ 

ȃȈȀȇȄȒȈȋțȓȆȓȀ ȄȌțȑ ȁȀȒȈȉȎȜ ȒȔȌțȊȎȔ Ȁȏț ȀȔȓǻ, ȝȒȓȄ ȌȀ ȄǾȌȀȈ ȄȕȈȉȓǽ Ȇ ǼȌȀȐȍȆ ȓȆȑ 
[6]. 

¶ ǣȐǻȗȈȋȎ ȓȆȑ ȈȒȓȎȐǾȀȑ: ǧ ȄȌȒȘȋǻȓȘȒȆ ȀȕǽȂȆȒȆȑ ȒȓȎ ȏȀȈȖȌǾȃȈ ȀȏȎȓȄȊȄǾ ǼȌȀȌ 

ȓȐțȏȎ ȄȌǾȒȖȔȒȆȑ ȓȎȔ ȄȌȃȈȀȕǼȐȎȌȓȎȑ ȓȎȔ ȏȀǾȉȓȆ ȉȀȈ ȏȀȐǼȖȄȈ ȉǾȌȆȓȐȎ ȂȈȀ ȏȄȐȀȈȓǼȐȘ 
ȄȌȀȒȖțȊȆȒȆ. ǧ ȈȒȓȎȐǾȀ ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȆ ȒȄ ȏȀȈȖȌǾȃȈȀ ȋȄȂȀȊȜȓȄȐȆȑ ȉȊǾȋȀȉȀȑ ȄȌȝ 

ȒȄ ȋȈȉȐțȓȄȐȀ ȏȀȈȖȌǾȃȈȀ Ȇ ȏȀȐȎȔȒǾȀ ȓȆȑ ȄǾȌȀȈ ȒȔȖȌǻ ȃȄȔȓȄȐȄȜȎȔȒȀȑ ȒȆȋȀȒǾȀȑ [6].  

¶ ǡȌǻȏȓȔȍȆ, ǡȍȈȎȊțȂȆȒȆ ȉȀȈ ǥȏȀȌǻȊȆȗȆ: ǯ Adams  ȀȌȀȕǼȐȄȓȀȈ ȒȓȎȌ ȒȖȄȃȈȀȒȓǽ 
Mark  Cerny, Ȏ ȎȏȎǾȎȑ ȔȏȎȒȓȆȐǾȅȄȈ țȓȈ ȓȀ ȆȊȄȉȓȐȎȌȈȉǻ ȏȀȈȖȌǾȃȈȀ ȏȐǼȏȄȈ ȌȀ 

ȏȄȐȌȎȜȌ Ȁȏț ȓȎ ȒȓǻȃȈȎ ȓȆȑ ȏȐȘȓȎȓȔȏȎȏȎǾȆȒȆȑ (ȁȊ. ȄȌțȓȆȓȀ 2.2) ȏȐȈȌ ȓȆȌ ȓȄȊȈȉǽ 
ȓȎȔȑ ȏȀȐȀȂȘȂǽ. ǪȀȓǻ ȒȔȌǼȏȄȈȀ, ȓȎ ȒȓǻȃȈȎ ȓȆȑ ȀȌǻȏȓȔȍȆȑ ȃȄȌ ȄǾȌȀȈ ȂȐȀȋȋȈȉț, ȀȊȊǻ 

ǼȌȀ ȄȏȀȌȀȊȆȏȓȈȉțȑ ȉȜȉȊȎȑ ȏȎȔ ȏȄȐȈȊȀȋȁǻȌȄȈ ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȏȐȘȓȎȓȜȏȘȌ, ȓȆȌ 
ȀȍȈȎȊțȂȆȒȆ ȓȎȔȑ Ȁȏț ȎȋǻȃȄȑ ȃȎȉȈȋȀȒȓȝȌ ȉȀȈ ȓȆȌ ȄȏȀȉțȊȎȔȇȆ ȁȄȊȓǾȘȒȆ ȓȎȔȑ. ǯ 

ȉȜȉȊȎȑ ȀȔȓțȑ ȒȔȌȄȖǾȅȄȓȀȈ ȋǼȖȐȈ ȌȀ ȄȏȈȓȄȔȖȇȄǾ ȓȎ ȄȏȈȇȔȋȆȓț ȀȏȎȓǼȊȄȒȋȀ ȉȀȈ 
ȎȐȈȒȓȈȉȎȏȎȈȆȇȄǾ Ȇ ȓȄȊȈȉǽ ȋȎȐȕǽ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ [6].  

ǳǼȊȎȑ, ȓȎ ȒȓǻȃȈȎ ȓȆȑ ȐȜȇȋȈȒȆȑ (tuning  stage ), ȓȎ ȎȏȎǾȎ ȊȀȋȁǻȌȄȈ ȖȝȐȀ ȉȀȓǻ ȓȎ 
ȓǼȊȎȑ ȓȎȔ ȒȓȀȃǾȎȔ ȓȆȑ ȄȏȄȍȄȐȂȀȒǾȀȑ. ǲȄ ȀȔȓț ȓȎ ȒȆȋȄǾȎ, Ȇ ȏȐȎȒȇǽȉȆ ȌǼȎȔ ȏȄȐȈȄȖȎȋǼȌȎȔ 

ǼȖȄȈ ȎȊȎȉȊȆȐȘȇȄǾ ȉȀȈ Ȏ ȉȜȐȈȎȑ ȒȓțȖȎȑ ȄǾȌȀȈ Ȇ ȊȄȏȓȎȋȄȐǽȑ ȐȜȇȋȈȒȆ ȓȘȌ ȄȏȈȏǼȃȘȌ ȉȀȈ ȓȘȌ 
ȋȆȖȀȌȈȒȋȝȌ, ȋȄ ȀȏȝȓȄȐȎ ȒȉȎȏț ȓȆ ȃȈȀȒȕǻȊȈȒȆ ȋȈȀȑ ȈȒȎȐȐȎȏȆȋǼȌȆȑ ȉȀȈ ȒȔȌȄȉȓȈȉǽȑ 

ȄȋȏȄȈȐǾȀȑ ȂȈȀ ȓȎȌ ȏȀǾȉȓȆ. 

2.2. ǚȌȌȎȈȄȑ ǰȐȀȉȓȈȉȎȜ ǶȀȐȀȉȓǽȐȀ 

ǲȓȆȌ ȏȐȎȆȂȎȜȋȄȌȆ ȄȌțȓȆȓȀ ȀȌȀȊȜȇȆȉȀȌ ȎȈ ȃȈȀȃȈȉȀȒǾȄȑ ȒȖȄȃȈȀȒȋȎȜ ȏȎȔ ǼȖȎȔȌ ȉȔȐǾȘȑ 
ȃȆȋȈȎȔȐȂȈȉț ȖȀȐȀȉȓǽȐȀ. ǧ ȏȀȐȎȜȒȀ ȄȌțȓȆȓȀ, ȀȌȓǾȇȄȓȀ, ȄȒȓȈǻȅȄȈ ȒȄ ȃȜȎ ǼȌȌȎȈȄȑ ȏȐȀȉȓȈȉǽȑ 

ȕȜȒȆȑ, ȎȈ ȎȏȎǾȄȑ ȒȔȋȁǻȊȊȎȔȌ ȒȓȆȌ ȎȋȀȊǽ ȃȈȄȍȀȂȘȂǽ ȓȎȔ ǼȐȂȎȔ. 
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2.2.1. ǥȋȁǼȊȄȈȀ (Scope) 

ǳȎ ȄȜȐȎȑ (scope) ȎȐǾȅȄȓȀȈ Șȑ ȓȎ ȒȔȌȎȊȈȉț ȋǼȂȄȇȎȑ ȉȀȈ Ȇ ȏȎȊȔȏȊȎȉțȓȆȓȀ ȄȌțȑ ǼȐȂȎȔ, 

ȏȄȐȈȊȀȋȁǻȌȎȌȓȀȑ țȊȀ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ, ȓȀ ȒȔȒȓǽȋȀȓȀ ȉȀȈ ȓȎ ȏȄȐȈȄȖțȋȄȌȎ ȓȎȔ. ǧ 

ȄȉȓǾȋȆȒȆ ȓȎȔ ȄȜȐȎȔȑ ȀȏȎȓȄȊȄǾ ȋȈȀ ȉȎȋȁȈȉǽ ȃȈȄȐȂȀȒǾȀ ȏȎȔ ȏȐǼȏȄȈ ȌȀ ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ  
ȒȓȀ ȏȐȝȈȋȀ ȒȓǻȃȈȀ ȓȎȔ ȒȖȄȃȈȀȒȋȎȜ,  ȉȀȇȝȑ ȎȐȈȎȇȄȓȄǾȓȄ Ȁȏț ȒȔȂȉȄȉȐȈȋǼȌȎȔȑ ȏȄȐȈȎȐȈȒȋȎȜȑ, 

țȏȘȑ ȓȎ ȖȐȎȌȎȃȈǻȂȐȀȋȋȀ, ȓȎȌ ȏȐȎȚȏȎȊȎȂȈȒȋț, ȓȆȌ ȔȏǻȐȖȎȔȒȀ ȓȄȖȌȎȊȎȂǾȀ ȉȀȈ ȓȈȑ 
ȃȔȌȀȓțȓȆȓȄȑ ȓȆȑ ȎȋǻȃȀȑ ȀȌǻȏȓȔȍȆȑ. ǯ ȒȖȄȃȈȀȒȓǽȑ ȎȕȄǾȊȄȈ ȌȀ ȁȐȄȈ ȋȈȀ ȈȒȎȐȐȎȏǾȀ ȋȄȓȀȍȜ 

ȓȘȌ ȃȆȋȈȎȔȐȂȈȉȝȌ ȕȈȊȎȃȎȍȈȝȌ ȓȎȔ ȉȀȈ ȓȘȌ ȏȄȐȈȎȐȈȒȋȝȌ ȏȎȔ ȓȎȔ ȄȏȈȁǻȊȊȎȌȓȀȈ, ȀȊȊȈȝȑ 
ȔȏǻȐȖȄȈ ȋȄȂǻȊȎȑ ȉǾȌȃȔȌțȑ Ȇ ȃȈȀȃȈȉȀȒǾȀ ȌȀ ȎȃȆȂȆȇȄǾ ȒȓȎ ȕȀȈȌțȋȄȌȎ ȓȎȔ òfeature  creepó. 

ǪȀȓǻ ȓȎ ȕȀȈȌțȋȄȌȎ ȀȔȓț, Ȇ ȀȌȄȍǼȊȄȂȉȓȆ ȏȐȎȒȇǽȉȆ ȌǼȘȌ ȒȓȎȈȖȄǾȘȌ ȀȔȍǻȌȄȈ ȓȎ ȉțȒȓȎȑ ȉȀȈ 
ȓȎȌ ȖȐțȌȎ ȀȌǻȏȓȔȍȆȑ, ȀȏȄȈȊȝȌȓȀȑ ǼȓȒȈ ȓȆȌ ȄȏȈȓȔȖǽ ȎȊȎȉȊǽȐȘȒȆ ȓȎȔ ǼȐȂȎȔ [9]. 
 

2.2. ǰȐȘȓȎȓȔȏȎȏȎǾȆȒȆ (Prototyping ) 

ǚȌȀ ȏȐȘȓțȓȔȏȎ (prototype ) ȄǾȌȀȈ ȋȈȀ ȀȏȊȎȏȎȈȆȋǼȌȆ, ȀȊȊǻ ȀȍȈȎȊȎȂǽȒȈȋȆ ȋȎȐȕǽ ȓȎȔ 
ȏȀȈȖȌȈȃȈȎȜ. O ȒȉȎȏțȑ ȓȎȔ ȄǾȌȀȈ Ȇ ȄȍǼȓȀȒȆ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȏȐȈȌ ȓȆȌ 

ȃȀȏǻȌȆ ȏțȐȘȌ ȂȈȀ ȓȆȌ ȏȊǽȐȆ ȔȊȎȏȎǾȆȒȆ ȓȎȔȑ, ȉȀȇȝȑ ȉȀȈ Ȇ ȀȍȈȎȊțȂȆȒȆ ȓȆȑ ȋǼȖȐȈ ȒȓȈȂȋǽȑ 

ȄȋȏȄȈȐǾȀȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ Ȁȏț ȖȐǽȒȓȄȑ-ȃȎȉȈȋȀȒȓǼȑ (player -testers). ǲȓȎ ȒȜȂȂȐȀȋȋȀ ȓȎȔȑ, ȎȈ 
Joris  Dormans  ȉȀȈ Ernest  Adams  ȏȐȎȓȄǾȌȎȔȌ ȓȆȌ ȀȉțȊȎȔȇȆ ȃȈǻȉȐȈȒȆ ȓȘȌ ȏȐȘȓȎȓȜȏȘȌ ȒȄ 

ȓȐȄȈȑ ȉȀȓȆȂȎȐǾȄȑ: 
¶ ǰȐȘȓțȓȔȏȀ ǫȎȂȈȒȋȈȉȎȜ (Software  Prototypes ): ǥǾȌȀȈ ȋȆ ȎȊȎȉȊȆȐȘȋǼȌȄȑ, 

ȗȆȕȈȀȉǼȑ ȄȉȃȎȖǼȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. Ǹȑ ȊȎȂȈȒȋȈȉț, ȏȐȎȒȕǼȐȎȔȌ ȔȗȆȊǽ ȏȈȒȓțȓȆȓȀ 
(high -fidelity ) ȒȓȆȌ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȆȑ ȓȄȊȈȉǽȑ ȄȋȏȄȈȐǾȀȑ ȉȀȈ ȉȀȇȈȒȓȎȜȌ ȓȆ 

ȋȄȓǻȁȀȒȆ ȒȓȎ ȓȄȊȈȉț ȏȐȎșțȌ ȎȋȀȊțȓȄȐȆ [10].  

¶ ǶǻȐȓȈȌȀ ǰȐȘȓțȓȔȏȀ (Paper  Prototypes ): ǡȏȎȓȄȊȎȜȌ ȋȆ ȆȊȄȉȓȐȎȌȈȉǼȑ ȋȎȐȕǼȑ 
ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, țȏȘȑ ȄȏȈȓȐȀȏǼȅȈȀ ȉȀȈ ȏȀȈȖȌǾȃȈȀ ȋȄ ȉǻȐȓȄȑ. ǳȀ ȖǻȐȓȈȌȀ ȏȐȘȓțȓȔȏȀ 

ȄǾȌȀȈ ȋȈȀ ȂȐǽȂȎȐȆ ȉȀȈ ȎȈȉȎȌȎȋȈȉǽ ȋǼȇȎȃȎȑ ȂȈȀ ȌȀ ȄȍȄȓȀȒȓȎȜȌ ȎȈ ȉȀȌțȌȄȑ ȉȀȈ ȎȈ 
ȋȆȖȀȌȈȒȋȎǾ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ [10]. 

¶ ǵȔȒȈȉǻ ǰȐȘȓțȓȔȏȀ (Physical  Prototypes ): ǲȔȌȈȒȓȎȜȌ ǼȌȀ ȋǼȒȎ ȂȈȀ ȓȆȌ 

ȄȍǼȓȀȒȆ ȓȘȌ ȕȔȒȈȉȝȌ ȉȈȌǽȒȄȘȌ ȉȀȈ ȀȊȊȆȊȄȏȈȃȐǻȒȄȘȌ ȏȎȔ ȏȐțȉȄȈȓȀȈ ȌȀ 
ȄȕȀȐȋȎȒȓȎȜȌ ȒȓȎ ȏȀȈȖȌǾȃȈ. ǲȔȖȌǻ ȀȏȎȓȄȊȎȜȌ ȏȐȎȄȐȂȀȒǾȀ ȂȈȀ ȃȈȀȃȈȉȀȒǾȄȑ țȏȘȑ ȓȎ 

motion capture  [10].  
 

2.3. ǤȎȋǽ ȉȀȈ ǫȄȈȓȎȔȐȂǾȀ ȓȘȌ ǢȀȒȈȉȝȌ ǬȆȖȀȌȈȒȋȝȌ 

 

O Ernest  Adams  ȎȐǾȅȄȈ ȓȎȔȑ ȁȀȒȈȉȎȜȑ ȋȆȖȀȌȈȒȋȎȜȑ (core  mechanics ) ȄȌțȑ 
ȏȀȈȖȌȈȃȈȎȜ Șȑ òȓȀ ȃȄȃȎȋǼȌȀ ȉȀȈ ȓȎȔȑ ȀȊȂȎȐǾȇȋȎȔȑ ȏȎȔ ȉȀȇȎȐǾȅȎȔȌ ȋȄ ȀȉȐǾȁȄȈȀ ȓȎȔȑ 

ȉȄȌȓȐȈȉȎȜȑ ȉȀȌțȌȄȑ ȉȀȈ ȓȈȑ ȄȒȘȓȄȐȈȉǼȑ ȊȄȈȓȎȔȐȂǾȄȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜó. ǲȓȀ ȏȐȝȈȋȀ ȒȓǻȃȈȀ 
ȓȆȑ ȀȌǻȏȓȔȍȆȑ ȄȌțȑ ȆȊȄȉȓȐȎȌȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ, Ȏ ȒȖȄȃȈȀȒȓǽȑ ǼȖȄȈ ȋȈȀ ȀȕȆȐȆȋǼȌȆ ȈȃǼȀ 

ȒȖȄȓȈȉǻ ȋȄ ȓȎȔȑ ȉȀȌțȌȄȑ ȓȎȔ ǼȐȂȎȔ ȓȎȔ. ǯ ȒȖȄȃȈȀȒȋțȑ ȋȆȖȀȌȈȒȋȝȌ ȒȓȎȖȄȜȄȈ ȒȓȆȌ 
ȋȄȓȀȓȐȎȏǽ ȀȔȓȝȌ ȓȘȌ ȂȄȌȈȉȝȌ ȉȀȌțȌȘȌ ȒȄ ȒȔȂȉȄȉȐȈȋǼȌȎȔȑ ȉȀȈ ȎȊȎȉȊȆȐȘȋǼȌȎȔȑ 

ȋȆȖȀȌȈȒȋȎȜȑ [6].  
ǣȈȀ ȓȎȌ ȀȉȐȈȁǽ ȏȐȎȒȃȈȎȐȈȒȋț ȓȘȌ ȁȀȒȈȉȝȌ ȋȆȖȀȌȈȒȋȝȌ, Ȏ ȒȖȄȃȈȀȒȓǽȑ ȉȀȊȄǾȓȀȈ ȌȀ 

ȏȐȎȒȃȈȎȐǾȒȄȈ ǼȌȀ ȒȜȌȎȊȎ ȃȈȀȉȐȈȓȝȌ ȒȓȎȈȖȄǾȘȌ ȏȎȔ ȎȐǾȅȎȔȌ ȓȆȌ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ 
ȓȎȔ: ȏțȐȎȔȑ, ȎȌȓțȓȆȓȄȑ, ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȉȀȈ ȋȆȖȀȌȈȒȋȎȜȑ [6]. ǧ ȏȀȐȎȜȒȀ ȄȌțȓȆȓȀ 

ȄȋȁȀȇȜȌȄȈ ȒȄ ȀȔȓǼȑ ȓȈȑ ǼȌȌȎȈȄȑ, ȋȄ ȒȓțȖȎ ȓȆȌ ȏȄȐȀȈȓǼȐȘ ȀȍȈȎȏȎǾȆȒȆ ȓȎȔȑ ȒȓȀ ȄȏțȋȄȌȀ 
ȉȄȕǻȊȀȈȀ. 
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2.3.1. ǳȀ ǤȎȋȈȉǻ ǲȓȎȈȖȄǾȀ ȓȘȌ ǬȆȖȀȌȈȒȋȝȌ 

ǝȏȘȑ ȄȏȈȒȆȋǻȌȇȆȉȄ, ȎȈ ȋȆȖȀȌȈȒȋȎǾ ȀȏȎȓȄȊȎȜȌȓȀȈ Ȁȏț ȀȊȂțȐȈȇȋȎȔȑ ȉȀȈ ȃȄȃȎȋǼȌȀ. 

ǲȓȆȌ ȏȀȐȎȜȒȀ ȔȏȎ-ȄȌțȓȆȓȀ, ȇȀ ȏȐȎȒȃȈȎȐȈȒȓȎȜȌ ȓȀ ȃȎȋȈȉǻ ȒȓȎȈȖȄǾȀ ȏȎȔ ǼȖȎȔȌ ȓȎȌ ȐțȊȎ 
ȓȘȌ ȃȄȃȎȋǼȌȘȌ ȄȌțȑ ȋȆȖȀȌȈȒȋȎȜ [6].   

ǡȐȖȈȉǻ, ȎȈ ȏțȐȎȈ (resources ) ȎȐǾȅȎȌȓȀȈ Șȑ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȓȀ ȎȏȎǾȀ ȓȎ ȏȀȈȖȌǾȃȈ 

ȋȏȎȐȄǾ ȌȀ ȃȆȋȈȎȔȐȂȄǾ, ȉȀȓȀȌȀȊȝȌȄȈ, ȀȌȓȀȊȊǻȒȒȄȈ ȉȀȈ ȌȀ ȉȀȓȀȒȓȐǼȕȄȈ. ǯ țȐȎȑ òȏțȐȎȑó ȃȄȌ 
ȀȌȓȈȏȐȎȒȘȏȄȜȄȈ ȓȆ ȋȄȋȎȌȘȋǼȌȆ ȋȎȌǻȃȀ ȄȌțȑ ȀȌȓȈȉȄȈȋǼȌȎȔ, ȀȊȊǻ ȓȆ ȒȔȌȎȊȈȉǽ, ȀȐȈȇȋȆȓȈȉǽ 

ȓȎȔ ȏȎȒțȓȆȓȀ. ǡȍǾȅȄȈ ȌȀ ȒȆȋȄȈȘȇȄǾ țȓȈ ȎȈ ȏțȐȎȈ ȋȏȎȐȎȜȌ ȌȀ ǼȖȎȔȌ ȉȀȈ ȋȆ ȔȊȈȉǽ ȔȏțȒȓȀȒȆ, 
ȀȌȓȈȏȐȎȒȘȏȄȜȎȌȓȀȑ ȀȕȆȐȆȋǼȌȄȑ ǼȌȌȎȈȄȑ țȏȘȑ ȓȆ ȕǽȋȆ ȄȌțȑ ȖȀȐȀȉȓǽȐȀ [6]. 

ǡȏț ȓȆȌ ǻȊȊȆ, ȎȈ ȎȌȓțȓȆȓȄȑ (entities ) ȀȌȀȏȀȐȈȒȓȎȜȌ ȋȈȀ ȏȄȐǾȏȓȘȒȆ (instance) ȄȌțȑ 
ȏțȐȎȔ ǽ ȋȈȀ ȉȀȓǻȒȓȀȒȆ ȄȌțȑ ȒȓȎȈȖȄǾȎȔ ȓȎȔ ȉțȒȋȎȔ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. Ǹȑ ȎȌȓțȓȆȓȄȑ ȋȏȎȐȎȜȌ 

ȌȀ ȏȐȎȒȃȈȎȐȈȒȓȎȜȌ ǼȌȀȑ ȖȀȐȀȉȓǽȐȀȑ, ǼȌȀ ȉȓǽȐȈȎ ǽ Ȇ ȉȀȓǻȒȓȀȒȆ ȄȌțȑ ȕȀȌȀȐȈȎȜ ȒȄ ȋȈȀ 
ȃȄȃȎȋǼȌȆ ȖȐȎȌȈȉǽ ȒȓȈȂȋǽ. ǯȈ ȎȌȓțȓȆȓȄȑ ȉȀȓȆȂȎȐȈȎȏȎȈȎȜȌȓȀȈ ȋȄ ȁǻȒȆ ȓȎȌ ȓȜȏȎ ȓȈȋǽȑ ȏȎȔ 

ȊȀȋȁǻȌȎȔȌ 

¶ ǬȈȀ ȀȐȈȇȋȆȓȈȉǽ ȎȌȓțȓȆȓȀ (numeric  entity ) ȊȀȋȁǻȌȄȈ ȓȈȋǼȑ ȏȎȔ ȄǾȌȀȈ 
ȋȄȓȐǽȒȈȋȄȑ ȉȀȈ ȋȏȎȐȎȜȌ ȌȀ ȔȏȎȒȓȎȜȌ ȋȀȇȆȋȀȓȈȉǽ ȄȏȄȍȄȐȂȀȒǾȀ [6]. 

¶ ǡȌȓǾȇȄȓȀ, ȋȈȀ ȒȔȋȁȎȊȈȉǽ ȎȌȓțȓȆȓȀ (symbolic  entity ) ȊȀȋȁǻȌȄȈ ȓȈȋǼȑ ȏȎȔ 
ȏȐȎȒȃȈȎȐǾȅȎȔȌ ȓȆ ȃȈȀȉȐȈȓǽ ȓȆȑ ȉȀȓǻȒȓȀȒȆ ȒȓȎ ȏȀȈȖȌǾȃȈ. ǡȔȓǼȑ ȎȈ ȓȈȋǼȑ ȃȄȌ 

ȋȏȎȐȎȜȌ ȌȀ ȔȏȎȒȓȎȜȌ ȋȀȇȆȋȀȓȈȉǽ ȄȏȄȍȄȐȂȀȒǾȀ. ǴȏȎ-ȉȀȓȆȂȎȐǾȀ ȓȘȌ ȒȔȋȁȎȊȈȉȝȌ 

ȎȌȓȎȓǽȓȘȌ ȀȏȎȓȄȊȎȜȌ ȎȈ ȒȆȋȀǾȄȑ (flags ) ȋȄ ȃȈȀȖȘȐȈȒȓȈȉț ȖȀȐȀȉȓȆȐȈȒȓȈȉț țȓȈ 
ǼȖȎȔȌ ȋțȌȎ ȃȜȎ ȉȀȓȀȒȓǻȒȄȈȑ.   

ǥȏȈȏȊǼȎȌ, ȎȈ ȎȌȓțȓȆȓȄȑ ȃȈȀȉȐǾȌȎȌȓȀȈ ȏȄȐȀȈȓǼȐȘ ȒȄ ȀȏȊǼȑ ȉȀȈ ȒȜȌȇȄȓȄȑ, ȋȄ ȁǻȒȆ ȓȎ 
ȏȊǽȇȎȑ ȓȘȌ ȓȈȋȝȌ ȏȎȔ ȀȏȀȈȓȎȜȌȓȀȈ ȂȈȀ ȓȎȌ ȏȐȎȒȃȈȎȐȈȒȋț ȓȎȔȑ: 

¶ ǬȈȀ ȀȏȊǽ ȎȌȓțȓȆȓȀ (simple  entity ) ȏȐȎȒȃȈȎȐǾȅȄȓȀȈ ȋțȌȎ Ȁȏț ȋȈȀ ȓȈȋǽ. ǡȔȓǽ Ȇ 
ȓȈȋǽ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ ȄǾȓȄ ȀȐȈȇȋȆȓȈȉǽ ȄǾȓȄ ȒȔȋȁȎȊȈȉǽ [6]. 

¶ ǬȈȀ ȒȜȌȇȄȓȆ ȎȌȓțȓȆȓȀ (compound  entity ) ȏȄȐȈȂȐǻȕȄȓȀȈ Ȁȏț ǼȌȀ ȒȜȌȎȊȎ 

ǻȊȊȘȌ ȎȌȓȎȓǽȓȘȌ. ǡȔȓǼȑ ȎȈ ȎȌȓțȓȆȓȄȑ ȎȌȎȋǻȅȎȌȓȀȈ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ (attributes ) 
ȓȆȑ ȒȜȌȇȄȓȆȑ ȎȌȓțȓȆȓȀȑ, ȎȈ ȎȏȎǾȄȑ ȋȄ ȓȆ ȒȄȈȐǻ ȓȎȔȑ ȋȏȎȐȎȜȌ ȌȀ ȄǾȌȀȈ ȄȏǾȒȆȑ 

ȒȜȌȇȄȓȄȑ [6].  
ǣȈȀ ȊțȂȎȔȑ ȒȔȌǼȏȄȈȀȑ ȉȀȈ ȉȀȊȜȓȄȐȆȑ ȀȌȀȂȌȘȒȈȋțȓȆȓȀȑ ȒȓȆȌ ȀȌǻȊȔȒȆ ȓȎȔ ȏȐȀȉȓȈȉȎȜ 

ȒȖȄȃȈȀȒȋȎȜ ȓȘȌ ȋȆȖȀȌȈȒȋȝȌ ȉȀȈ ȒȓȆȌ ȔȊȎȏȎǾȆȒȆ ȓȎȔȑ, ȔȈȎȇȄȓȄǾȓȀȈ ȋȈȀ ȒȔȂȉȄȉȐȈȋǼȌȆ 
ȒȜȋȁȀȒȆ ȎȌȎȋȀȓȎȃȎȒǾȀȑ. ǝȊȄȑ ȎȈ ȎȌȓțȓȆȓȄȑ, ȎȈ ȏțȐȎȈ ȉȀȈ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȇȀ 

ȀȌȀȕǼȐȎȌȓȀȈ ȋȄ ȓȀ ȀȂȂȊȈȉǻ ȓȎȔȑ ȎȌțȋȀȓȀ (ȏ.Ȗ. Player , HP). ǥȏȈȏȊǼȎȌ, Ȇ ȀȌȀȕȎȐǻ ȒȄ ǼȌȀ 

ȒȔȂȉȄȉȐȈȋǼȌȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȋȈȀȑ ȎȌȓțȓȆȓȀȑ ȇȀ ȀȉȎȊȎȔȇȄǾ ȓȆ ȃȎȋǽ 
òǝȌȎȋȀ_ǯȌȓțȓȆȓȀȑ.ǝȌȎȋȀ_ǶȀȐȀȉȓȆȐȈȒȓȈȉȎȜó (ȏ.Ȗ. Player.HP). ǳǼȊȎȑ, țȓȀȌ Ȇ ȏȄȐȈȂȐȀȕǽ 

ȄȌțȑ ȋȆȖȀȌȈȒȋȎȜ ȀȌȀȕǼȐȄȓȀȈ ȒȄ ǼȌȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȏȎȔ ȀȕȎȐǻ ȓȀȔȓțȖȐȎȌȀ ȏȎȊȊǼȑ 
ȎȌȓțȓȆȓȄȑ ǾȃȈȎȔ ȓȜȏȎȔ (țȏȘȑ Ȏ ȄȏȈȓȈȇǼȋȄȌȎȑ ȉȀȈ Ȏ ȀȋȔȌțȋȄȌȎȑ ȒȄ ȋȈȀ ȋǻȖȆ), ȇȀ 

ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ Ȇ ȃȎȋǽ òǶȀȐȀȉȓȆȐȈȒȓȈȉț_ǯȋǻȃȀ_ǯȌȓȎȓǽȓȘȌó (ȏ.Ȗ. ATK_ȄȏȈȓȈȇǼȋȄȌȎȔ). 
 

2.3.2. O ǳȐțȏȎȑ ǥȉȓǼȊȄȒȆȑ ȓȘȌ ǬȆȖȀȌȈȒȋȝȌ ȉȀȈ Ȇ ǥȒȘȓȄȐȈȉǽ ǯȈȉȎȌȎȋǾȀ 

ǯȈ ȋȆȖȀȌȈȒȋȎǾ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȏȐȎȒȃȈȎȐǾȅȎȔȌ ȓȈȑ ȒȖǼȒȄȈȑ ȉȀȈ ȓȈȑ ȀȊȊȆȊȄȏȈȃȐǻȒȄȈȑ ȓȘȌ 

ȏȐȎȀȌȀȕȄȐȇȄȈȒȝȌ ȃȎȋȈȉȝȌ ȒȓȎȈȖȄǾȘȌ. ǡȔȓǼȑ ȎȈ ȒȖǼȒȄȈȑ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ ȀȐȈȇȋȆȓȈȉǼȑ, țȏȘȑ 
ȋȈȀ ȄȍǾȒȘȒȆ ȏȎȔ ȔȏȎȊȎȂǾȅȄȈ ǼȌȀȌ ȀȐȈȇȋț ȅȆȋȈǻȑ ǽ ȒȔȋȁȎȊȈȉǼȑ, țȏȘȑ ǼȌȀȑ ȉȀȌțȌȀȑ ȏȎȔ 

ȎȐǾȅȄȈ ȓȎȌ ȓȐțȏȎȑ ȋȄ ȓȎȌ ȎȏȎǾȎ Ȇ ȉȀȓǻȒȓȀȒȆ òȏȀȂȘȋǼȌȎȑó ȄȏȆȐȄǻȅȄȈ ȋȈȀ ȉǾȌȆȒȆ. ǧ 

ȊȄȈȓȎȔȐȂǾȀ ȓȘȌ ȋȆȖȀȌȈȒȋȝȌ ȄȉȕȐǻȅȄȓȀȈ ȋǼȒȘ ȂȄȂȎȌțȓȘȌ (events ) ȉȀȈ ȃȈȀȃȈȉȀȒȈȝȌ 
(processes ), ȓȀ ȎȏȎǾȀ ȄȌȄȐȂȎȏȎȈȎȜȌȓȀȈ Ȁȏț ȒȔȂȉȄȉȐȈȋǼȌȄȑ ȒȔȌȇǽȉȄȑ (conditions ): 

¶ ǣȄȂȎȌțȓȀ (Events ): ǡȏȎȓȄȊȎȜȌ ȀȊȊȀȂǼȑ ȏȎȔ ȒȔȋȁȀǾȌȎȔȌ ȒȓȎ ȉțȒȋȎ ȓȎȔ 
ȏȀȈȖȌȈȃȈȎȜ țȓȀȌ ȄȌȄȐȂȎȏȎȈȆȇȄǾ ȋȈȀ ȒȔȌȇǽȉȆ ȉȀȈ ȃȄȌ ȄȏȀȌȀȊȀȋȁǻȌȎȌȓȀȈ ȋǼȖȐȈ ȌȀ 

ȂǾȌȄȈ ȏǻȊȈ Ȇ ȄȏȀȊǽȇȄȔȒȆ ȓȎȔȑ [6]. 
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¶ ǤȈȀȃȈȉȀȒǾȄȑ (Processes ): ǲȔȌȈȒȓȎȜȌ ȋȈȀ ȀȉȎȊȎȔȇǾȀ ȄȌȄȐȂȄȈȝȌ, ȎȈ ȎȏȎǾȄȑ ȀȕȎȜ 
ȄȌȄȐȂȎȏȎȈȆȇȎȜȌ, ȏȀȐȀȋǼȌȎȔȌ ȄȌȄȐȂǼȑ ȋǼȖȐȈ ȓȎȌ ȓȄȐȋȀȓȈȒȋț ȓȎȔȑ [6].  

¶ ǲȔȌȇǽȉȄȑ (Conditions ): ǶȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȌȀ ȉȀȇȎȐǾȒȎȔȌ ȓȈȑ ȏȐȎȚȏȎȇǼȒȄȈȑ 

Ȕȏț ȓȈȑ ȎȏȎǾȄȑ ȊȀȋȁǻȌȄȈ ȖȝȐȀ ǼȌȀ ȂȄȂȎȌțȑ ǽ ȄȉȉȈȌȎȜȌ ǽ ȓȄȐȋȀȓǾȅȎȔȌ ȋȈȀ 
ȃȈȀȃȈȉȀȒǾȀ [6].  

ǯ ȒȔȌȃȔȀȒȋțȑ țȊȘȌ ȀȔȓȝȌ ȓȘȌ ȒȓȎȈȖȄǾȘȌ ȄȏȈȓȐǼȏȄȈ ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȏȎȊȜȏȊȎȉȘȌ 
ȒȔȒȓȆȋǻȓȘȌ, ȋȄ ȖȀȐȀȉȓȆȐȈȒȓȈȉțȓȄȐȎ ȏȀȐǻȃȄȈȂȋȀ ȓȆȌ ȄȒȘȓȄȐȈȉǽ ȎȈȉȎȌȎȋǾȀ (internal  

economy ) ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ǼȌȀ ȒȜȒȓȆȋȀ țȏȎȔ ȏțȐȎȈ ȉȀȈ ȎȌȓțȓȆȓȄȑ ȏȀȐǻȂȎȌȓȀȈ, 
ȉȀȓȀȌȀȊȝȌȎȌȓȀȈ ȉȀȈ ȀȌȓȀȊȊǻȒȒȎȌȓȀȈ ȒȄ ȔȏȎȊȎȂǾȒȈȋȄȑ ȏȎȒțȓȆȓȄȑ. ǧ ȐȎǽ ȀȔȓǽ ȄȊǼȂȖȄȓȀȈ 

Ȁȏț ȒȔȂȉȄȉȐȈȋǼȌȎȔȑ ȋȆȖȀȌȈȒȋȎȜȑ: ȓȈȑ ȏȆȂǼȑ (sources ), ȏȎȔ ȄȈȒǻȂȎȔȌ ȏțȐȎȔȑ ȒȓȎ 
ȏȀȈȖȌǾȃȈ, ȉȀȈ ȓȎȔȑ ȒȓȐȀȂȂȈȒȓǼȑ (drains ), ȏȎȔ ȓȎȔȑ ȀȕȀȈȐȎȜȌ ȎȐȈȒȓȈȉǻ [6]. 

 

2.3.3. ǰȐȎȒǼȂȂȈȒȆ ǲȄȈȐȈȀȉȎȜ (Turn -Based) ȉȀȈ ǰȐȀȂȋȀȓȈȉȎȜ (Real Time) ǶȐțȌȎȔ 

ǧ ȕȜȒȆ ȓȘȌ ȁȀȒȈȉȝȌ ȋȆȖȀȌȈȒȋȝȌ ȄȌțȑ ȏȀȈȖȌȈȃȈȎȜ ȃȈȀȕȎȐȎȏȎȈȄǾȓȀȈ ȐȈȅȈȉǻ ȀȌǻȊȎȂȀ ȋȄ 
ȓȎ ȀȌ ȀȔȓț ȊȄȈȓȎȔȐȂȄǾ ȒȄ ȏȐȀȂȋȀȓȈȉț ȖȐțȌȎ (real -time ) ǽ ȀȉȎȊȎȔȇȄǾ ȒȄȈȐȈȀȉǽ ȃȎȋǽ 

(turn -based ) [6].   
ǲȓȀ ȏȀȈȖȌǾȃȈȀ ȏȐȀȂȋȀȓȈȉȎȜ ȖȐțȌȎȔ, Ȏ ȉțȒȋȎȑ ȓȎȔȑ ȄȍȄȊǾȒȒȄȓȀȈ ȀȔȓțȌȎȋȀ. ǲȔȌȄȏȝȑ, ȎȈ 

ȋȆȖȀȌȈȒȋȎǾ ȊȄȈȓȎȔȐȂȎȜȌ ȉȔȐǾȘȑ Șȑ ȒȔȌȄȖȄǾȑ ȃȈȄȐȂȀȒǾȄȑ ȏȎȔ ȄȉȓȄȊȎȜȌȓȀȈ ȒȓȎ ȏȀȐȀȒȉǽȌȈȎ. 

ǸȒȓțȒȎ, ȎȐȈȒȋǼȌȎȈ ȋȆȖȀȌȈȒȋȎǾ ȋȏȎȐȄǾ ȌȀ ȄȌȄȐȂȎȏȎȈȎȜȌȓȀȈ Șȑ ȋȄȋȎȌȘȋǼȌȀ ȂȄȂȎȌțȓȀ Șȑ 
ǻȋȄȒȆ ȀȏǻȌȓȆȒȆ ȒȄ ȋȈȀ ȄȌǼȐȂȄȈȀ ȓȎȔ ȏȀǾȉȓȆ ǽ ȒȓȆȌ ȄȉȏȊǽȐȘȒȆ ȋȈȀȑ ȒȔȌȇǽȉȆȑ [6]. 

ǡȌȓȈȇǼȓȘȑ, ȒȓȀ ȒȄȈȐȈȀȉǻ ȏȀȈȖȌǾȃȈȀ, ȎȈ ȋȆȖȀȌȈȒȋȎǾ ȄǾȌȀȈ ȀȌȓȈȃȐȀȒȓȈȉȎǾ. ǰȀȐȀȋǼȌȎȔȌ 
ȀȃȐȀȌȄǾȑ ȋǼȖȐȈ Ȏ ȏȀǾȉȓȆȑ ȌȀ ȎȊȎȉȊȆȐȝȒȄȈ ȓȆ ȒȄȈȐǻ ȓȎȔ ȉȀȈ ȄȌȄȐȂȎȏȎȈȎȜȌȓȀȈ ȒȓȈȂȋȈȀǾȀ ȂȈȀ 

ȌȀ ȔȏȎȊȎȂǾȒȎȔȌ ȉȀȈ ȌȀ ȄȕȀȐȋțȒȎȔȌ ȓȈȑ ȒȔȌǼȏȄȈȄȑ ȓȘȌ ȏȐǻȍȄȘȌ ȓȎȔ, ȏȐȈȌ ȄȏȈȒȓȐǼȗȎȔȌ 
ȍȀȌǻ ȒȄ ȉȀȓǻȒȓȀȒȆ ȀȌȀȋȎȌǽȑ [6]. 

 

2.4. ǬȆȖȀȌǽ ǰȀȈȖȌȈȃȈȎȜ (Game Engine ) 

 

ǧ ȋȆȖȀȌǽ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ (game  engine ) ȄǾȌȀȈ ȓȎ ȊȎȂȈȒȋȈȉț ȏȎȔ ȔȊȎȏȎȈȄǾ ȓȎȔȑ 
ȉȀȌțȌȄȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. ǯȈ ȁȀȒȈȉȎǾ ȋȆȖȀȌȈȒȋȎǾ ȏȄȐȈȂȐǻȕȎȔȌ ȊȄȏȓȎȋȄȐȝȑ ȓȎȔȑ ȉȀȌțȌȄȑ 

ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȉȀȇȎȐǾȅȎȌȓȀȑ ȓȆ ȒȔȋȏȄȐȈȕȎȐǻ ȓȆȑ ȋȆȖȀȌǽȑ, ȀȊȊǻ ȃȄȌ ȄȏȈȁǻȊȊȎȔȌ ȓȎ 
ȓȐțȏȎ ȔȊȎȏȎǾȆȒȆ ȓȎȔȑ, ȀȔȓț ȀȏȎȓȄȊȄǾ ȀȐȋȎȃȈțȓȆȓȀ ȓȘȌ ȏȐȎȂȐȀȋȋȀȓȈȒȓȝȌ [6]. 

 

2.4.1. Godot 

H Godot ȄǾȌȀȈ ȋȈȀ ȋȆȖȀȌǽ ȏȀȈȖȌȈȃȈȝȌ ȀȌȎȈȖȓȎȜ ȊȎȂȈȒȋȈȉȎȜ (open-source) ȏȎȔ 
ȏȄȐȈǼȖȄȈ ǼȌȀ ȎȊȎȉȊȆȐȘȋǼȌȎ ȏȄȐȈȁǻȊȊȎȌ ȂȈȀ ȓȆȌ ȀȌǻȏȓȔȍȆ ȃȈȒȃȈǻȒȓȀȓȘȌ (2D) ȉȀȈ 

ȓȐȈȒȃȈǻȒȓȀȓȘȌ (3D) ȏȀȈȖȌȈȃȈȝȌ. ǧ ȋȆȖȀȌǽ ȄȌȒȘȋȀȓȝȌȄȈ ǼȌȀ ȒȜȌȎȊȎ ȄȐȂȀȊȄǾȘȌ, țȏȘȑ 
ȄȏȄȍȄȐȂȀȒȓǽ ȉȝȃȈȉȀ (code editor) ȉȀȈ ȏȐțȂȐȀȋȋȀ ȄȌȓȎȏȈȒȋȎȜ ȒȕȀȊȋǻȓȘȌ (debugger), ȓȀ 

ȎȏȎǾȀ ȃȈȄȔȉȎȊȜȌȎȔȌ ȓȆ ȃȈȀȃȈȉȀȒǾȀ ȓȆȑ ȀȌǻȏȓȔȍȆȑ. ǯ ȉȝȃȈȉȀȑ ȒȓȆȌ Godot ȋȏȎȐȄǾ ȌȀ 
ȂȐȀȕȄǾ ȄǾȓȄ ȒȄ GDScript , ȋȈȀ ȂȊȝȒȒȀ ȏȐȎȂȐȀȋȋȀȓȈȒȋȎȜ ȁȄȊȓȈȒȓȎȏȎȈȆȋǼȌȆ ȂȈȀ ȓȆȌ 

ȋȆȖȀȌǽ, ȄǾȓȄ ȒȄ ȂȊȝȒȒȀ C#. ǧ ȊȄȈȓȎȔȐȂǾȀ ȓȆȑ ȋȆȖȀȌǽȑ ȇȄȋȄȊȈȝȌȄȓȀȈ ȒȓȈȑ ȀȐȖǼȑ ȓȎȔ 
ȀȌȓȈȉȄȈȋȄȌȎȒȓȐȀȕȎȜȑ ȏȐȎȂȐȀȋȋȀȓȈȒȋȎȜ [11].  

ǪȜȐȈȄȑ ǼȌȌȎȈȄȑ ȓȆȑ ȋȆȖȀȌǽȑ Godot ȒȔȌȈȒȓȎȜȌ: 

¶ ǲȉȆȌǼȑ (Scenes ): ǯȈ ȒȉȆȌǼȑ ȀȏȎȓȄȊȎȜȌ ȓȈȑ ȁȀȒȈȉǼȑ ȃȎȋȈȉǼȑ ȋȎȌǻȃȄȑ ȄȌțȑ 
ȏȀȈȖȌȈȃȈȎȜ ȒȓȆȌ Godot. ǬȈȀ ȒȉȆȌǽ ȋȏȎȐȄǾ ȌȀ ȀȌȀȏȀȐȈȒȓǻ ǼȌȀȌ ȖȀȐȀȉȓǽȐȀ, ǼȌȀ 

ȒȓȎȈȖȄǾȎ ȓȎȔ UI  , ǽ ȀȉțȋȀ ȉȀȈ ǼȌȀ ȎȊțȉȊȆȐȎ ȄȏǾȏȄȃȎ. ǫȄȈȓȎȔȐȂȈȉǻ, ȎȈ ȒȉȆȌǼȑ ȒȓȆȌ 
Godot ȄȏȈȓȄȊȎȜȌ ȓțȒȎ ȓȎ ȐțȊȎ ȓȘȌ òȒȉȆȌȝȌó țȒȎ ȉȀȈ ȓȘȌ òprefabsó ȏȎȔ 

ȒȔȌȀȌȓȝȌȓȀȈ ȒȄ ǻȊȊȄȑ ȋȆȖȀȌǼȑ [11].  
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¶ ǪțȋȁȎȈ (Nodes ): ǯȈ ȉțȋȁȎȈ ȄǾȌȀȈ ȓȀ ȇȄȋȄȊȈȝȃȆ ȃȎȋȈȉǻ ȒȓȎȈȖȄǾȀ ȓȆȑ ȋȆȖȀȌǽȑ. 
ǪǻȇȄ ȉțȋȁȎȑ ȄǾȌȀȈ ǼȌȀ ȀȌȓȈȉȄǾȋȄȌȎ ȏȎȔ ȃȈȀȇǼȓȄȈ ȒȔȂȉȄȉȐȈȋǼȌȄȑ ȈȃȈțȓȆȓȄȑ ȉȀȈ 

ȋȏȎȐȄǾ ȌȀ ȄȌȒȘȋȀȓȘȇȄǾ ȒȄ ȋȈȀ ȈȄȐȀȐȖȈȉǽ ȃȎȋǽ ȃǼȌȃȐȎȔ. ǬȈȀ ȒȉȆȌǽ ȀȏȀȐȓǾȅȄȓȀȈ 
Ȁȏț ǼȌȀȌ ǽ ȏȄȐȈȒȒțȓȄȐȎȔȑ ȉțȋȁȎȔȑ ȎȐȂȀȌȘȋǼȌȎȔȑ ȒȄ ȃȄȌȃȐȈȉǽ ȃȎȋǽ [11].  

¶ ǤǼȌȃȐȎ ǲȉȆȌǽȑ (Scene Tree ): ǳȎ ȃǼȌȃȐȎ ȒȉȆȌǽȑ ȄǾȌȀȈ Ȇ ȄȌȄȐȂǽ ȈȄȐȀȐȖǾȀ 

ȉțȋȁȘȌ ȉȀȓǻ ȓȎȌ ȖȐțȌȎ ȄȉȓǼȊȄȒȆȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ [11].  

¶ ǲǽȋȀȓȀ (Signals ): ǯȈ ȉțȋȁȎȈ ȄȉȏǼȋȏȎȔȌ ȒǽȋȀȓȀ țȓȀȌ ȒȔȋȁȀǾȌȄȈ ǼȌȀ 
ȒȔȂȉȄȉȐȈȋǼȌȎ ȂȄȂȎȌțȑ. ǘȊȊȎȈ ȉțȋȁȎȈ ȋȏȎȐȎȜȌ ȌȀ ȊȀȋȁǻȌȎȔȌ ȀȔȓǻ ȓȀ ȒǽȋȀȓȀ ȉȀȈ 

ȌȀ ȀȌȓȈȃȐȎȜȌ ȀȌǻȊȎȂȀ. ǳȎ ȒȜȒȓȆȋȀ ȀȔȓț, ȄȏȈȓȐǼȏȄȈ ȓȆȌ ȄȏȈȉȎȈȌȘȌǾȀ ȋȄȓȀȍȜ ȓȘȌ 
ȀȌȓȈȉȄȈȋǼȌȘȌ, ȄȏȈȓȐǼȏȎȌȓȀȑ ȓȆ ȒȔȂȂȐȀȕǽ ȏȈȎ ȄȔǼȊȈȉȓȎȔ ȉȀȈ ȒȔȌȓȆȐǽȒȈȋȎȔ ȉȝȃȈȉȀ 
[11]. 

 

2.5. ǡȐȖǼȑ ǥȍȈȒȎȐȐțȏȆȒȆȑ ȓȎȔ ǰȀȈȖȌȈȃȈȎȜ  

 

ǬȄ ȓȆȌ ȎȐȈȒȓȈȉȎȏȎǾȆȒȆ ȓȎȔ ȒȖȄȃȈȀȒȋȎȜ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, Ȇ ȃȈȀȃȈȉȀȒǾȀ ȄȈȒǼȐȖȄȓȀȈ ȒȓȎ 
ȒȓǻȃȈȎ ȓȆȑ ȁȄȊȓȈȒȓȎȏȎǾȆȒȆȑ. ǯ ȒȖȄȃȈȀȒȓǽȑ ȉȀȊȄǾȓȀȈ ȌȀ ȃȈȀȒȕȀȊǾȒȄȈ ȏȘȑ ȓȎ ȓȄȊȈȉț ȏȐȎșțȌ 

ȏȎȔ ȇȀ ȏȀȐǻȍȄȈ ȇȀ ȄǾȌȀȈ ȃǾȉȀȈȎ ȉȀȈ ȄȊȉȔȒȓȈȉț ȂȈȀ ȓȎȌ ȏȀǾȉȓȆ. ǯ Adams  ȄȈȒǻȂȄȈ ǼȌȀ 
ȒȜȌȎȊȎ ȄȌȌȎȈȝȌ ȏȎȔ Ȏ ȒȖȄȃȈȀȒȓǽȑ ȏȐǼȏȄȈ ȌȀ ȔȈȎȇȄȓȄǾ ȉȀȈ ȌȀ ȀȏȎȕȄȜȂȄȈ ȂȈȀ ȓȆȌ ȄȏǾȓȄȔȍȆ 

ȀȔȓȎȜ ȓȎȔ ȒȓțȖȎȔ. 
 

2.5.1.  ǪȔȐǾȀȐȖȄȑ ǲȓȐȀȓȆȂȈȉǼȑ (Dominant  Strategies ) 

ǬȈȀ ȒȓȐȀȓȆȂȈȉǽ (strategy ) ȎȐǾȅȄȓȀȈ Șȑ Ȇ ȏȐȎȒǼȂȂȈȒȆ ȏȎȔ ȔȈȎȇȄȓȄǾ ǼȌȀȑ ȏȀǾȉȓȆȑ 

ȄȌȓțȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȋȄ ȒȉȎȏț ȓȆȌ ȄȏǾȓȄȔȍȆ ȓȆȑ ȌǾȉȆȑ. ǬȈȀ ȉȔȐǾȀȐȖȆ ȒȓȐȀȓȆȂȈȉǽ 
(dominant  strategy ) ȀȌȀȕǼȐȄȓȀȈ ȒȄ ȋȈȀ ȒȓȐȀȓȆȂȈȉǽ ȏȎȔ ȏȀȐǻȂȄȈ ȋȄ ȒȔȌǼȏȄȈȀ ȓȎ 

ȁǼȊȓȈȒȓȎ ȃȔȌȀȓț ȀȏȎȓǼȊȄȒȋȀ ȂȈȀ ȓȎȌ ȏȀǾȉȓȆ, ȀȌȄȍȀȐȓǽȓȘȑ ȓȘȌ ȄȏȈȊȎȂȝȌ ȓȎȔ ȀȌȓȈȏǻȊȎȔ. ǧ 
ȜȏȀȐȍȆ ȉȔȐǾȀȐȖȘȌ ȒȓȐȀȓȆȂȈȉȝȌ ȒȄ ǼȌȀ ȏȀȈȖȌǾȃȈ ȇȄȘȐȄǾȓȀȈ ȀȌȄȏȈȇȜȋȆȓȆ, ȉȀȇȝȑ 

ȀȖȐȆȒȓȄȜȎȔȌ țȊȄȑ ȓȈȑ ǻȊȊȄȑ ȄȏȈȊȎȂǼȑ ȓȎȔ ȏȀǾȉȓȆ, ȏȄȐȈȎȐǾȅȎȌȓȀȑ ȓȎ ȒȓȐȀȓȆȂȈȉț ȄȌȃȈȀȕǼȐȎȌ 
ȓȆȑ ȄȋȏȄȈȐǾȀȑ. ǩȃȈȀǾȓȄȐȀ ȏȐȎȁȊȆȋȀȓȈȉǽ ȄǾȌȀȈ Ȇ ȏȄȐǾȏȓȘȒȆ țȏȎȔ ȋȈȀ ȉȔȐǾȀȐȖȆ ȒȓȐȀȓȆȂȈȉǽ 

ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȆ ȒȄ ǼȌȀȌ ȏȀǾȉȓȆ ȀȊȊǻ țȖȈ ȒȓȎȌ ȀȌȓǾȏȀȊȎ ȓȎȔ, ȉȀȇȝȑ ǼȓȒȈ ȓȎ ȏȀȈȖȌǾȃȈ 
ȉȀȇǾȒȓȀȓȀȈ ǻȃȈȉȎ. ǲȔȌȄȏȝȑ, Ȏ ȒȖȄȃȈȀȒȓǽȑ ȎȕȄǾȊȄȈ ȌȀ ȄȍȀȊȄǾȕȄȈ ȓȈȑ ȉȔȐǾȀȐȖȄȑ ȒȓȐȀȓȆȂȈȉǼȑ 

ȂȈȀ ȌȀ ȃȈȀȒȕȀȊǾȒȄȈ ȓȆȌ ȈȒȎȐȐȎȏǾȀ ȒȓȎ ȏȀȈȖȌǾȃȈ ȓȎȔ [6]. 
 

2.5.2. ǬȄȓȀȁȀȓȈȉǼȑ (Transitive ) ȉȀȈ ǬȆ-ǬȄȓȀȁȀȓȈȉǼȑ (Intransitive ) ǲȖǼȒȄȈȑ  

ǣȈȀ ȓȆȌ ȀȏȎȓȐȎȏǽ ȓȘȌ ȉȔȐǾȀȐȖȘȌ ȒȓȐȀȓȆȂȈȉȝȌ, Ȏ ȒȖȄȃȈȀȒȓǽȑ ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȎ ȌȀ 

ȄǾȌȀȈ ȒȄ ȇǼȒȆ ȌȀ ȀȌȀȂȌȘȐǾȅȄȈ ȓȈȑ ȋȄȓȀȁȀȓȈȉǼȑ ȒȖǼȒȄȈȑ (transitive  re lationships ) 
ȋȄȓȀȍȜ ȓȘȌ ȄȏȈȊȎȂȝȌ ȓȎȔ ȏȀǾȉȓȆ ȉȀȈ ȌȀ ȓȈȑ ȄȍȀȊȄǾȕȄȈ. ǯ țȐȎȑ òȋȄȓȀȁȀȓȈȉǽó ȏȐȎȒȃȈȎȐǾȅȄȈ 

ȋȈȀ ȒȖǼȒȆ ȋȄȓȀȍȜ ȓȐȈȝȌ ǽ ȏȄȐȈȒȒțȓȄȐȘȌ ȎȌȓȎȓǽȓȘȌ , ȒȜȋȕȘȌȀ ȋȄ ȓȆȌ ȎȏȎǾȀ ȄǻȌ Ȇ 

ȎȌȓțȓȆȓȀ ǡ ȒȖȄȓǾȅȄȓȀȈ ȋȄ ȓȆȌ Ǣ ȉȀȈ Ȇ Ǣ ȒȖȄȓǾȅȄȓȀȈ ȋȄ ȓȆȌ ǣ, ȓțȓȄ Ȇ ǡ ȒȖȄȓǾȅȄȓȀȈ ȋȄ ȓȎȌ 
ǾȃȈȎ ȓȐțȏȎ ȉȀȈ ȋȄ ȓȆȌ ǣ [6].  

ǝȓȀȌ ȔȏǻȐȖȄȈ ȋȈȀ ȋȄȓȀȁȀȓȈȉǽ ȒȖǼȒȆ ȔȏȄȐȎȖǽȑ, țȏȎȔ Ȇ ȄȏȈȊȎȂǽ ǡ ȄǾȌȀȈ ȀȌȝȓȄȐȆ ȓȆȑ Ǣ 
ȉȀȈ Ȇ Ǣ ȄǾȌȀȈ ȀȌȝȓȄȐȆ ȓȆȑ ǣ, ȓțȓȄ Ȇ ȄȏȈȊȎȂǽ ǣ ȂǾȌȄȓȀȈ ȋȆ ȁȈȝȒȈȋȆ. ǣȈȀ ȓȆȌ ȄȍȈȒȎȐȐțȏȆȒȆ 

ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ țȓȀȌ ȔȏǻȐȖȎȔȌ ȓǼȓȎȈȄȑ ȒȖǼȒȄȈȑ , Ȏ ȒȖȄȃȈȀȒȓǽȑ ȋȏȎȐȄǾ ȌȀ ȄȈȒǻȂȄȈ ǼȌȀ 
ȉțȒȓȎȑ (cost ) ȒȓȆȌ ȀȌȝȓȄȐȆ ȄȏȈȊȎȂǽ, ȏȀȐǼȖȎȌȓȀȑ ȉǾȌȆȓȐȎ ȒȓȎ ȏȀǾȉȓȆ ȂȈȀ ȓȆȌ ȄȏȈȊȎȂǽ 

ȓȆȑ ȊȈȂțȓȄȐȎ ȀȏȎȓȄȊȄȒȋȀȓȈȉǽȑ, ȀȊȊǻ ȄȌȃȄȖȎȋǼȌȘȑ ȎȈȉȎȌȎȋȈȉțȓȄȐȆȑ ȄȌȀȊȊȀȉȓȈȉǽȑ [6].  
ǡȌȓȈȇǼȓȘȑ ȎȈ ȋȆ-ȋȄȓȀȁȀȓȈȉǼȑ ȒȖǼȒȄȈȑ (intransitive  relationshi ps) ȋȄȓȀȍȜ ȓȘȌ 

ȄȏȈȊȎȂȝȌ ȓȎȔ ȏȀǾȉȓȆ ȀȏȎȓȄȊȎȜȌ ǼȌȀȌ ȀȏȎȓȄȊȄȒȋȀȓȈȉț ȄȐȂȀȊȄǾȎ ȂȈȀ ȓȆȌ ȃȈȀȒȕǻȊȈȒȆ ȓȆȑ 
ȈȒȎȐȐȎȏǾȀȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. ǲȄ ȀȔȓț ȓȎ ȄǾȃȎȑ ȒȖǼȒȆȑ, ȄǻȌ Ȇ ȄȏȈȊȎȂǽ ǡ ȄǾȌȀȈ ȀȌȝȓȄȐȆ ȓȆȑ Ǣ 

ȉȀȈ Ȇ Ǣ ȀȌȝȓȄȐȆ ȓȆȑ ǣ, ȀȔȓț ȃȄȌ ȒȔȌȄȏǻȂȄȈ țȓȈ Ȇ ǡ ȄǾȌȀȈ ȀȌȝȓȄȐȆ ȓȆȑ ǣ. ǳȎ ȏȈȎ 
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ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȏȀȐǻȃȄȈȂȋȀ ȋȆ-ȋȄȓȀȁȀȓȈȉǽȑ ȒȖǼȒȆȑ ȄȌȓȎȏǾȅȄȓȀȈ ȒȓȎ ȏȀȈȖȌǾȃȈ òǰǼȓȐȀ-
ǷȀȊǾȃȈ-ǶȀȐȓǾó, țȏȎȔ ȉǻȇȄ ȄȏȈȊȎȂǽ ȄǾȌȀȈ ȀȌȝȓȄȐȆ Ȁȏț ȋȈȀ ǻȊȊȆ ȉȀȈ ȉȀȓȝȓȄȐȆ Ȁȏț ȋȈȀ 

ȓȐǾȓȆ. ǪȀȓǻ ȓȎȌ ȒȖȄȃȈȀȒȋț ȓȘȌ ȄȏȈȊȎȂȝȌ ȓȎȔ ȏȀǾȉȓȆ, ȄǾȌȀȈ ȄȏȈȇȔȋȆȓț ȎȈ ȋȄȓȀȍȜ ȓȎȔȑ ȋȆ-
ȋȄȓȀȁȀȓȈȉǼȑ ȒȖǼȒȄȈȑ ȌȀ ȄǾȌȀȈ ȏȈȎ ȒȜȌȇȄȓȄȑ ȉȀȈ ȊȈȂțȓȄȐȎ ȏȐȎȕȀȌȄǾȑ, ȝȒȓȄ Ȏ ȏȀǾȉȓȆȑ ȌȀ 

ȘȇȄǾȓȀȈ ȒȓȆȌ ȄȍȄȐȄȜȌȆȒȆ ȃȈȀȕȎȐȄȓȈȉȝȌ ȒȓȐȀȓȆȂȈȉȝȌ [6]. 
 

2.5.3. ǯȐȇȎȂȝȌȈȀ ǤȈȀȕȎȐȎȏȎǾȆȒȆ ǬȎȌǻȃȘȌ (Orthogonal  Unit  Differentiation )  

ǣȈȀ ȓȆ ȃȈȀȒȕǻȊȈȒȆ ȓȎȔ ȒȓȐȀȓȆȂȈȉȎȜ ȁǻȇȎȔȑ ȉȀȈ ȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȘȌ ȉȔȐǾȀȐȖȘȌ 

ȒȓȐȀȓȆȂȈȉȝȌ, ȄȈȒǻȂȄȓȀȈ ȉȀȈ Ȇ ǼȌȌȎȈǻ ȓȆȑ òȎȐȇȎȂȝȌȈȀȑ ȃȈȀȕȎȐȎȏȎǾȆȒȆȑ ȋȎȌǻȃȘȌó 
(orthogonal  unit  differentiation ), țȏȘȑ ȀȔȓǽ ȃȈȀȓȔȏȝȇȆȉȄ Ȁȏț ȓȎȌ Harvey  Smith  ȒȓȎ 

Game Developers Conference ȓȎȔ 2003. ǬȄ ȓȎȌ țȐȎ òȎȐȇȎȂȝȌȈȀó, Ȏ Smith  ȓțȌȈȒȄ țȓȈ ȎȈ 
ȋȎȌǻȃȄȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȇȀ ȏȐǼȏȄȈ ȌȀ ȃȈȀȕȎȐȎȏȎȈȎȜȌȓȀȈ ȒȄ ȏȎȊȊȀȏȊǼȑ, ȃȈȀȉȐȈȓǼȑ 

ȃȈȀȒȓǻȒȄȈȑ ȉȀȈ țȖȈ ȀȏȊȝȑ ȌȀ ȈȄȐȀȐȖȎȜȌȓȀȈ ȒȄ ȋȈȀ ȋȎȌȀȃȈȉǽ ȉȊǾȋȀȉȀ ȈȒȖȜȎȑ [6].  
ǪȀȓõ ȀȔȓțȌ ȓȎȌ ȓȐțȏȎ, ȎȈ ȄȏȈȊȎȂǼȑ ȓȎȔ ȏȀǾȉȓȆ ȂǾȌȎȌȓȀȈ ȏȈȎ ȄȌȃȈȀȕǼȐȎȔȒȄȑ, ȃȈțȓȈ ȉǻȇȄ 

ȋȎȌǻȃȀ ȃȈȀȇǼȓȄȈ ȋȎȌȀȃȈȉǻ ȏȊȄȎȌȄȉȓǽȋȀȓȀ ȉȀȈ ȉȀȋǾȀ ȋȄȋȎȌȘȋǼȌȆ ȋȎȌǻȃȀ ȃȄȌ 
ȀȏȎȃȄȈȉȌȜȄȓȀȈ ȉȀȇȎȊȈȉǻ ȀȌȝȓȄȐȆ. ǶȀȐȀȉȓȆȐȈȒȓȈȉț ȏȀȐǻȃȄȈȂȋȀ ȀȔȓǽȑ ȓȆȑ ȀȐȖǽȑ ȀȏȎȓȄȊȄǾ 

ȓȎ ȒȉǻȉȈ. ǧ ȁȀȒǾȊȈȒȒȀ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ ȓȎ ȈȒȖȔȐțȓȄȐȎ ȉȎȋȋǻȓȈ ȒȓȎ ȓȀȋȏȊț, ȋȀ ȋȈȀ 
ȒȓȐȀȓȆȂȈȉǽ ȏȎȔ ȄȏȈȉȄȌȓȐȝȌȄȓȀȈ ȀȏȎȉȊȄȈȒȓȈȉǻ ȒȓȆȌ ȀȍȈȎȏȎǾȆȒȆ ȓȆȑ ȃȄȌ ȈȒȎȃȔȌȀȋȄǾ ȋȄ 

ȉȔȐǾȀȐȖȆ ȒȓȐȀȓȆȂȈȉǽ, ȃȈțȓȈ ȉȀȈ ȓȀ ȔȏțȊȎȈȏȀ ȉȎȋȋǻȓȈȀ ȄȏȈȓȄȊȎȜȌ ǼȌȀ ȃȈȀȉȐȈȓț ȐțȊȎ, 
ȂȄȂȎȌțȑ ȏȎȔ ȎȃȆȂȄǾ ȓȎȌ ȏȀǾȉȓȆ ȒȓȎȌ ȒȔȌȃȔȀȒȋț ȓȎȔȑ ȂȈȀ ȓȆȌ ȄȏǾȓȄȔȍȆ ȓȆȑ ȌǾȉȆȑ [6]. 

 

2.6. ǡȊȂțȐȈȇȋȎȈ ǥȍȈȒȎȐȐțȏȆȒȆȑ ȓȎȔ ǰȀȈȖȌȈȃȈȎȜ  

 
ǯȈ ȃȈȄȐȂȀȒǾȄȑ ȓȘȌ ȋȆȖȀȌȈȒȋȝȌ ȀȍȈȎȏȎȈȎȜȌ ȉȔȐǾȘȑ ȓȈȑ ȒȖǼȒȄȈȑ ȉȀȈ ȓȈȑ ȓȈȋǼȑ ȓȘȌ 

ȎȌȓȎȓǽȓȘȌ, ȋȄ ȒȉȎȏț ȌȀ ȏȐȎȒȃȈȎȐǾȒȎȔȌ ȉȀȈ ȌȀ ȄȕȀȐȋțȒȎȔȌ ȓȈȑ ȀȏȀȐȀǾȓȆȓȄȑ ȋȄȓȀȁȎȊǼȑ ȒȓȎ 
ȏȄȐȈȁǻȊȊȎȌ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. ǯȈ ȋȆȖȀȌȈȒȋȎǾ ȀȔȓȎǾ ȒȔȌǽȇȘȑ ȔȏȎȊȎȂǾȅȎȔȌ ȓȈȑ ȓȈȋǼȑ ȓȘȌ 

ȏȀȐȀȋǼȓȐȘȌ ȏȎȔ ȇȀ ȄȏȈȕǼȐȎȔȌ ȀȊȊȀȂǼȑ ȓȎ ȉțȒȋȎ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. ǸȒȓțȒȎ, ȏȎȊȊǼȑ ȓȈȋǼȑ, 
țȏȘȑ ȓȀ ȒȓȀȓȈȒȓȈȉǻ ȓȘȌ ȖȀȐȀȉȓǽȐȘȌ, ȀȏȎȓȄȊȎȜȌ ȒȓȀȓȈȉǼȑ ȏȀȐȀȋǼȓȐȎȔȑ, ȎȈ ȎȏȎǾȄȑ 

ȎȕȄǾȊȎȔȌ ȌȀ ȄǾȌȀȈ ȏȐȎȉȀȇȎȐȈȒȋǼȌȄȑ ȏȐȈȌ ȓȆȌ ǼȌȀȐȍȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ [6]. 
ǪȀȓǻ ȓȎ ȒȓǻȃȈȎ ȓȆȑ ȁȄȊȓȈȒȓȎȏȎǾȆȒȆȑ, Ȏ ȒȖȄȃȈȀȒȓǽȑ ȉȀȊȄǾȓȀȈ ȌȀ ȏȐȎȁȄǾ ȒȓȆ ȃȈȀȋțȐȕȘȒȆ 

ȀȔȓȝȌ ȓȘȌ ȓȈȋȝȌ, ȝȒȓȄ ȌȀ ȏȐȎȉȜȗȄȈ ǼȌȀ ȈȒȎȐȐȎȏȆȋǼȌȎ ȀȏȎȓǼȊȄȒȋȀ, ȏȀȐǼȖȎȌȓȀȑ 
ȓȀȔȓțȖȐȎȌȀ ȓȎ ȄȏȈȇȔȋȆȓț ȄȏǾȏȄȃȎ ȏȐțȉȊȆȒȆȑ ȒȓȎ ȏȀǾȉȓȆ. ǧ ȃȈȀȃȈȉȀȒǾȀ ȀȔȓǽ ȂȈȀ ȓȎȔȑ 

ȒȉȎȏȎȜȑ ȀȔȓǽȑ ȓȆȑ ȄȐȂȀȒǾȀȑ ȇȀ ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ ȋǼȒȘ ȓȆȑ ȄȕȀȐȋȎȂǽȑ ȄȌțȑ 
ȒȔȂȉȄȉȐȈȋǼȌȎȔ ȒȔȌțȊȎȔ ȀȊȂȎȐǾȇȋȘȌ [6]. 

 

2.6.1. ǥȍȀȌȓȊȆȓȈȉǽ ǡȌȀȅǽȓȆȒȆ (Exhaustive  Search) 

ǧ ȄȍȀȌȓȊȆȓȈȉǽ ȀȌȀȅǽȓȆȒȆ (exhaustive  search ) ȄǾȌȀȈ ȋȈȀ ȀȊȂȎȐȈȇȋȈȉǽ 
ȏȐȎȒǼȂȂȈȒȆ ȏȎȔ ȀȌǽȉȄȈ ȒȓȆȌ ȉȀȓȆȂȎȐǾȀ ȀȊȂȎȐǾȇȋȘȌ òȘȋǽȑ ȁǾȀȑó (brute  force ) ȉȀȈ 

ȄȕȀȐȋțȅȄȓȀȈ ȂȈȀ ȓȆȌ ȄȏǾȊȔȒȆ ȒȔȌȃȔȀȒȓȈȉȝȌ ȏȐȎȁȊȆȋǻȓȘȌ. ǧ ȋȄȇȎȃȎȊȎȂǾȀ ȓȆȑ ȒȔȌǾȒȓȀȓȀȈ 
ȒȄ ȓȐǾȀ ȃȈȀȉȐȈȓǻ ȒȓǻȃȈȀ:  

1. ǳȆȌ ȏȀȐȀȂȘȂǽ ȓȎȔ ȏȊǽȐȎȔȑ ȖȝȐȎȔ ȊȜȒȄȘȌ (solution  space ) ȓȎȔ ȏȐȎȁȊǽȋȀȓȎȑ 
[12]. 

2. ǳȎȌ ǼȊȄȂȖȎ ȉǻȇȄ ȔȏȎȗǽȕȈȀȑ ȊȜȒȆȑ Șȑ ȏȐȎȑ ȓȆȌ ȓǽȐȆȒȆ ȓȘȌ ȃȄȃȎȋǼȌȘȌ 

ȏȄȐȈȎȐȈȒȋȝȌ [12]. 
3. ǳȎȌ ȄȌȓȎȏȈȒȋț ȓȆȑ ȊȜȒȆȑ ȄȉȄǾȌȆȑ ȏȎȔ ȁȄȊȓȈȒȓȎȏȎȈȄǾ ȋȈȀ ȏȐȎȉȀȇȎȐȈȒȋǼȌȆ 

ȀȌȓȈȉȄȈȋȄȌȈȉǽ ȒȔȌǻȐȓȆȒȆ (objective  function ) [12]. 
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2.6.2. ǰȐȎȁȊǽȋȀȓȀ ǩȉȀȌȎȏȎǾȆȒȆȑ ǰȄȐȈȎȐȈȒȋȝȌ (Constraint  Satisfaction  Problems) 

ǚȌȀ ȏȐțȁȊȆȋȀ ȈȉȀȌȎȏȎǾȆȒȆȑ ȏȄȐȈȎȐȈȒȋȝȌ (constraint  satisfaction  problem ) 

ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȋȈȀ ȓȐȈǻȃȀ ȒȔȌțȊȘȌ, ȓȈȑ ȋȄȓȀȁȊȆȓǼȑ (variables ), ȓȀ ȏȄȃǾȀ (domains ) 

ȉȀȈ ȓȎȔȑ ȏȄȐȈȎȐȈȒȋȎȜȑ (constraints ) [13]. 
¶ ǚȌȀ ȏȄȃǾȎ, ȎȐǾȅȄȓȀȈ Șȑ ȓȎ ȒȜȌȎȊȎ ȓȘȌ ȄȏȈȓȐȄȏțȋȄȌȘȌ ȓȈȋȝȌ (values ) ȏȎȔ 

ȋȏȎȐȄǾ ȌȀ ȊǻȁȄȈ ȋȈȀ ȋȄȓȀȁȊȆȓǽ. ǤȈȀȕȎȐȄȓȈȉǼȑ ȋȄȓȀȁȊȆȓǼȑ ȋȏȎȐȎȜȌ ȌȀ ǼȖȎȔȌ ȏȄȃǾȀ 
ȃȈȀȕȎȐȄȓȈȉȎȜ ȋȄȂǼȇȎȔȑ [13].  

¶ ǪǻȇȄ ȏȄȐȈȎȐȈȒȋțȑ, ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ǼȌȀ ȅȄȜȂȎȑ <ȄȋȁǼȊȄȈȀ, ȒȖǼȒȆ>, țȏȎȔ Ȇ 

ȄȋȁǼȊȄȈȀ (scope) ȄǾȌȀȈ ȋȈȀ ȏȊȄȈǻȃȀ ȏȎȔ ȏȄȐȈȊȀȋȁǻȌȄȈ ȓȈȑ ȋȄȓȀȁȊȆȓǼȑ ȏȎȔ 
ȒȔȋȋȄȓǼȖȎȔȌ ȒȓȎȌ ȀȌȓǾȒȓȎȈȖȎ ȏȄȐȈȎȐȈȒȋț, ȉȀȈ Ȇ ȒȖǼȒȆ (relationship ) 

ȏȐȎȒȃȈȎȐǾȅȄȈ ȓȎȔȑ ȄȏȈȓȐȄȏȓȎȜȑ ȒȔȌȃȔȀȒȋȎȜȑ ȓȈȋȝȌ ȂȈȀ ȀȔȓǼȑ ȓȈȑ ȋȄȓȀȁȊȆȓǼȑ. ǬȈȀ 
ȒȖǼȒȆ ȋȏȎȐȄǾ ȌȀ ȀȌȀȏȀȐǾȒȓȀȓȀȈ ȐȆȓǻ Șȑ ǼȌȀ ȒȜȌȎȊȎ țȊȘȌ ȓȘȌ ȏȊȄȈǻȃȘȌ ȏȎȔ 

ȈȉȀȌȎȏȎȈȎȜȌ ȓȎȌ ȏȄȐȈȎȐȈȒȋț ǽ Șȑ ȋȈȀ ȒȔȌǻȐȓȆȒȆ Ȇ ȎȏȎǾȀ ȄȏȀȊȆȇȄȜȄȈ ȄǻȌ ȋȈȀ 
ȃȄȃȎȋǼȌȆ ȏȊȄȈǻȃȀ ȄǾȌȀȈ ǼȂȉȔȐȆ [13].   

ǧ ȉȜȐȈȀ ȊȄȈȓȎȔȐȂǾȀ ȓȘȌ ȀȊȂȎȐǾȇȋȘȌ ȄȏǾȊȔȒȆȑ ȏȐȎȁȊȆȋǻȓȘȌ ȈȉȀȌȎȏȎǾȆȒȆȑ 
ȏȄȐȈȎȐȈȒȋȝȌ ȄǾȌȀȈ Ȇ ȀȌǻȇȄȒȆ ȓȈȋȝȌ ȒȓȎ ȒȜȌȎȊȎ ȓȘȌ ȋȄȓȀȁȊȆȓȝȌ [13].  

¶ ǬȈȀ ȀȌǻȇȄȒȆ ȖȀȐȀȉȓȆȐǾȅȄȓȀȈ Șȑ ȒȔȌȄȏǽȑ (consistent  assignment ) ȄȕțȒȎȌ ȃȄȌ 

ȏȀȐȀȁȈǻȅȄȈ ȉȀȌǼȌȀȌ ȏȄȐȈȎȐȈȒȋț [13].  

¶ ǬȈȀ ȀȌǻȇȄȒȆ ȎȐǾȅȄȓȀȈ Șȑ ȏȊǽȐȆȑ (complete  assignment ) ȀȌ ȒȔȋȏȊȆȐȝȌȄȈ ȋȈȀ 
ȓȈȋǽ ȒȄ ȉǻȇȄ ȋȄȓȀȁȊȆȓǽ ȓȎȔ ȒȔȌțȊȎȔ [13].  

¶ ǬȈȀ ȀȌǻȇȄȒȆ ȇȄȘȐȄǾȓȀȈ ȋȄȐȈȉǽ (partial  assignment ) ȄȕțȒȎȌ ȃȄȌ ȀȌȀȇǼȓȄȈ țȊȄȑ 
ȓȈȑ ȋȄȓȀȁȊȆȓǼȑ ȓȎȔ ȒȔȌțȊȎȔ [13].  

ǳǼȊȎȑ, Șȑ ȊȜȒȆ (solution ) ȄȌțȑ ȏȐȎȁȊǽȋȀȓȎȑ ȈȉȀȌȎȏȎǾȆȒȆȑ ȏȄȐȈȎȐȈȒȋȝȌ ȎȐǾȅȄȓȀȈ ȋȈȀ 

ȀȌǻȇȄȒȆ Ȇ ȎȏȎǾȀ ȄǾȌȀȈ ȒȔȌȄȏǽȑ ȉȀȈ ȏȊǽȐȆȑ, ȄȌȝ Șȑ ȋȄȐȈȉǽ ȊȜȒȆ (partial  solution ) 
ȇȄȘȐȄǾȓȀȈ ȋȈȀ ȀȌǻȇȄȒȆ ȏȎȔ ȄǾȌȀȈ ȒȔȌȄȏǽȑ ȉȀȈ ȋȄȐȈȉǽ [13]. 

 

2.6.3. ǰȐȎȒȎȋȎǾȘȒȆ (Simulation ) 

Ǹȑ ȏȐȎȒȎȋȎǾȘȒȆ (simulation ) ȎȐǾȅȄȓȀȈ Ȇ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȆȑ ȊȄȈȓȎȔȐȂǾȀȑ ȄȌțȑ 
ȒȔȒȓǽȋȀȓȎȑ ȋȄ ȓȆȌ ȏǻȐȎȃȎ ȓȎȔ ȖȐțȌȎȔ, ȃȆȋȈȎȔȐȂȝȌȓȀȑ ǼȓȒȈ ȋȈȀ ȓȄȖȌȆȓǽ ȈȒȓȎȐǾȀ 

(artificial  history ) ȓȎȔ. ǧ ȏȀȐȀȓǽȐȆȒȆ ȀȔȓǽȑ ȓȆȑ ȈȒȓȎȐǾȀȑ ȀȏȎȒȉȎȏȄǾ ȒȓȆȌ ȄȍȀȂȘȂǽ 
ȒȔȋȏȄȐȀȒȋǻȓȘȌ ȀȌȀȕȎȐȈȉǻ ȋȄ ȓȀ ȊȄȈȓȎȔȐȂȈȉǻ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȎȔ ȏȐȀȂȋȀȓȈȉȎȜ 

ȒȔȒȓǽȋȀȓȎȑ [14]. 
ǬǼȒȘ ȓȆȑ ȀȌǻȏȓȔȍȆȑ ȄȌțȑ ȋȎȌȓǼȊȎȔ ȏȐȎȒȎȋȎǾȘȒȆȑ (simulation  model ), 

ȉȀȇǾȒȓȀȓȀȈ ȃȔȌȀȓǽ Ȇ ȋȄȊǼȓȆ ȓȆȑ ȒȔȋȏȄȐȈȕȎȐǻȑ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ. ǳȎ ȋȎȌȓǼȊȎ ȀȔȓț ȒȔȌǽȇȘȑ 
ȊȀȋȁǻȌȄȈ ȓȆ ȋȎȐȕǽ ȄȌțȑ ȒȔȌțȊȎȔ ȔȏȎȇǼȒȄȘȌ ȀȌȀȕȎȐȈȉǻ ȋȄ ȓȆ ȒȔȋȏȄȐȈȕȎȐǻ ȓȎȔ 

ȒȔȒȓǽȋȀȓȎȑ, ȎȈ ȎȏȎǾȄȑ ȄȉȕȐǻȅȎȌȓȀȈ ȋǼȒȘ ȋȀȇȆȋȀȓȈȉȝȌ, ȊȎȂȈȉȝȌ ǽ ȒȔȋȁȎȊȈȉȝȌ ȒȖǼȒȄȘȌ 
ȋȄȓȀȍȜ ȓȘȌ ȎȌȓȎȓǽȓȘȌ ȓȎȔ. ǬȄ ȓȆȌ ȀȌǻȏȓȔȍȆ ȉȀȈ ȓȆȌ ȄȏȈȉȜȐȘȒȆ ȓȎȔ ȋȎȌȓǼȊȎȔ, ȀȔȓț 

ȋȏȎȐȄǾ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȂȈȀ ȓȆ ȃȈȄȐȄȜȌȆȒȆ ȔȏȎȇȄȓȈȉȝȌ ȒȄȌȀȐǾȘȌ ȒȖȄȓȈȉǻ ȋȄ ȓȎ 
ȏȐȀȂȋȀȓȈȉț ȒȜȒȓȆȋȀ [14].  

ǣȈȀ ȓȆȌ ȏȊȆȐǼȒȓȄȐȆ ȀȌǻȊȔȒȆ ȉȀȈ ȉȀȓȀȌțȆȒȆ ȄȌțȑ ȒȔȒȓǽȋȀȓȎȑ ȎȐǾȅȎȌȓȀȈ ȎȈ Ȅȍǽȑ 
ǼȌȌȎȈȄȑ: 

¶ ǬȈȀ ȎȌȓțȓȆȓȀ (entity ) ȄǾȌȀȈ ǼȌȀ ȀȌȓȈȉȄǾȋȄȌȎ ȄȌȃȈȀȕǼȐȎȌȓȎȑ ȄȌȓțȑ ȓȎȔ 

ȒȔȒȓǽȋȀȓȎȑ [14]. 

¶ ǚȌȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉț (attribute ) ȄǾȌȀȈ ȋȈȀ ȈȃȈțȓȆȓȀ ȋȈȀȑ ȎȌȓțȓȆȓȀȑ [14]. 
¶ ǧ ȉȀȓǻȒȓȀȒȆ (state ) ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȎȐǾȅȄȓȀȈ Șȑ ȓȎ ȒȜȌȎȊȎ ȓȘȌ ȋȄȓȀȁȊȆȓȝȌ ȏȎȔ 

ȀȏȀȈȓȎȜȌȓȀȈ ȂȈȀ ȓȎȌ ȏȐȎȒȃȈȎȐȈȒȋț ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȒȄ ȎȏȎȈȀȃǽȏȎȓȄ ȃȄȃȎȋǼȌȆ 
ȖȐȎȌȈȉǽ ȒȓȈȂȋǽ, ȀȌȀȕȎȐȈȉǻ ȋȄ ȓȎȔȑ ȒȓțȖȎȔȑ ȓȆȑ ȀȌǻȊȔȒȆȑ [14].  

ǚȌȀ ȒȜȒȓȆȋȀ ȄǾȌȀȈ ȃȈȀȉȐȈȓț (discr ete) țȓȀȌ ȎȈ ȋȄȓȀȁȊȆȓǼȑ ȓȆȑ ȉȀȓǻȒȓȀȒȆȑ ȓȎȔ 

ȋȄȓȀȁǻȊȊȎȌȓȀȈ ȋțȌȎ ȒȄ ȃȈȀȉȐȈȓǼȑ ȖȐȎȌȈȉǼȑ ȒȓȈȂȋǼȑ, ȀȌȓȈȇǼȓȘȑ ȎȐǾȅȄȓȀȈ Șȑ ȒȔȌȄȖǼȑ 
(continuous ) țȓȀȌ ȀȊȊǻȅȎȔȌ ȒȔȌȄȖȝȑ ȋȄ ȓȆȌ ȏǻȐȎȃȎ ȓȎȔ ȖȐțȌȎȔ [14].  
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ǳȀ ȋȎȌȓǼȊȀ ȏȐȎȒȎȋȎǾȘȒȆȑ ȋȏȎȐȎȜȌ ȌȀ ȃȈȀȖȘȐȈȒȓȎȜȌ ȒȓȈȑ ȏȀȐȀȉǻȓȘ ȉȀȓȆȂȎȐǾȄȑ: 
¶ ǚȌȀ ȒȓȀȓȈȉț (static ) ȋȎȌȓǼȊȎ ȀȌȀȏȀȐȈȒȓǻ ǼȌȀ ȒȜȒȓȆȋȀ ȒȄ ȋȈȀ ȒȔȂȉȄȉȐȈȋǼȌȆ 

ȖȐȎȌȈȉǽ ȒȓȈȂȋǽ, ȄȌȝ ǼȌȀ ȃȔȌȀȋȈȉț (dynamic ) ȉȀȇȝȑ ȀȊȊǻȅȄȈ ȋȄ ȓȆȌ ȏǻȐȎȃȎ 
ȓȎȔ ȖȐțȌȎȔ [14]. 

¶ ǳȀ ȋȎȌȓǼȊȀ ȏȐȎȒȎȋȎǾȘȒȆȑ ȏȎȔ ȃȄȌ ȏȄȐȈǼȖȎȔȌ ȓȔȖȀǾȄȑ ȋȄȓȀȁȊȆȓǼȑ 

ȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ Șȑ ȌȓȄȓȄȐȋȈȌȈȒȓȈȉǻ (deterministic ). ǳȀ ȋȎȌȓǼȊȀ ȀȔȓǻ 
ǼȖȎȔȌ ȂȌȘȒȓǼȑ ȄȈȒțȃȎȔȑ ȉȀȈ ȏȀȐǻȂȎȔȌ ȋȎȌȀȃȈȉǻ ȒȜȌȎȊȀ ȀȏȎȓȄȊȄȒȋǻȓȘȌ. 

ǡȌȓȈȇǼȓȘȑ, ȓȀ ȒȓȎȖȀȒȓȈȉǻ (stochastic ) ȋȎȌȓǼȊȀ ȏȐȎȒȎȋȎǾȘȒȆȑ ȄȋȏȄȐȈǼȖȎȔȌ 
ȓȎȔȊǻȖȈȒȓȎȌ ȋȈȀ ȓȔȖȀǾȀ ȋȄȓȀȁȊȆȓǽ, Ȇ ȎȏȎǾȀ ȏȀȐǻȂȄȈ ȓȔȖȀǾȎ ȀȏȎȓǼȊȄȒȋȀ. ǳȀ 

ȀȏȎȓȄȊǼȒȋȀȓȀ ȀȔȓǻ, ȊțȂȘ ȓȆȑ ȓȔȖȀǾȀȑ ȕȜȒȆȑ ȓȎȔȑ, ȋȏȎȐȎȜȌ ȌȀ ȇȄȘȐȆȇȎȜȌ Șȑ 
ȄȉȓȈȋǽȒȄȈȑ ȓȘȌ ȏȐȀȂȋȀȓȈȉȝȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ ȄȌțȑ ȋȎȌȓǼȊȎȔ [14]. 

 

2.6.4. ǬǼȓȐȀ ǳȎȏȎȇȄȒǾȀȑ (Measures of Location)  

ǳȀ ȋǼȓȐȀ ȓȎȏȎȇȄȒǾȀȑ (measures of location) ȏȐȎȒȃȈȎȐǾȅȎȔȌ ȏȎȒȎȓȈȉǻ ȓȆȌ ȉȄȌȓȐȈȉǽ 

ȓǻȒȆ (central tendency) ǽ ǻȊȊȆ ȖȀȐȀȉȓȆȐȈȒȓȈȉǽ ȇǼȒȆ ȄȌțȑ ȒȔȌțȊȎȔ ȃȄȃȎȋǼȌȘȌ [15].  

ǳȎ ȃȄȈȂȋȀȓȈȉț ȋǼȒȎ (sample mean), ȓȎ ȎȏȎǾȎ ȒȔȋȁȎȊǾȅȄȓȀȈ ȋȄ ὼӶ, ȎȐǾȅȄȓȀȈ Șȑ Ȏ 

ȀȐȈȇȋȆȓȈȉțȑ ȋǼȒȎȑ țȐȎȑ ȓȘȌ ȓȈȋȝȌ ȄȌțȑ ȃȄǾȂȋȀȓȎȑ ȋȄȂǼȇȎȔȑ n, ȉȀȈ ȔȏȎȊȎȂǾȅȄȓȀȈ Ȁȏț ȓȎȌ 

ȓȜȏȎ: 

                                          ὼӶ В
ȢȢ
   (2.1)   [15] 

ǧ ȃȄȈȂȋȀȓȈȉǽ ȃȈǻȋȄȒȎȑ (sample median) ȀȏȎȓȄȊȄǾ ǼȌȀ ȋǼȓȐȎ ȉȄȌȓȐȈȉǽȑ ȓǻȒȆȑ ȓȎ 

ȎȏȎǾȎ ȄǾȌȀȈ ȀȌȇȄȉȓȈȉț ȒȓȆȌ ȏȀȐȎȔȒǾȀ ȀȉȐȀǾȘȌ ȓȈȋȝȌ (outliers). ǲȔȋȁȎȊǾȅȄȓȀȈ ȋȄ ὼ ȉȀȈ 

ȔȏȎȊȎȂǾȅȄȓȀȈ Șȑ Ȅȍǽȑ: 

                                             ὼ
ὼ Ⱦȟ   ‌’ †‛ ὲ ‐ʚ’‌― “‐”―††ʝ‟

ὼȾ ὼȾ ȟ‌’ †‛ ὲ ‐ʚ’‌― ʗ”†―‛‟
   (2.2)  [15] 

 

2.7. ǡȊȂțȐȈȇȋȎȑ ǳȄȖȌȆȓǽȑ ǭȎȆȋȎȒȜȌȆȑ  
 

ǝȏȘȑ ȇȀ ȀȌȀȊȔȇȄǾ ȒȓȆ ȒȔȌǼȖȄȈȀ, ȓȎ ȒȜȒȓȆȋȀ ȋǻȖȆȑ ȏȎȔ ȇȀ ȔȊȎȏȎȈȆȇȄǾ ȂȈȀ ȓȎȔȑ 
ȒȉȎȏȎȜȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȓȆȑ ȏȀȐȎȜȒȀȑ ȄȐȂȀȒǾȀȑ ,ȄȏȈȉȄȌȓȐȝȌȄȓȀȈ ȒȄ ȓȐȄȈȑ ȃȈȀȉȐȈȓȎȜȑ 

ȖȀȐȀȉȓǽȐȄȑ. ǯȈ ȄȌǼȐȂȄȈȄȑ ȀȔȓȝȌ ȓȘȌ ȓȐȈȝȌ ȖȀȐȀȉȓǽȐȘȌ ȉȀȇȎȐǾȅȎȔȌ ȓȎ ȓȄȊȈȉț ȀȏȎȓǼȊȄȒȋȀ 
ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. ǣȈȀ ȓȎȔȑ ȃȜȎ Ȁȏț ȓȎȔȑ ȓȐȄȈȑ ȖȀȐȀȉȓǽȐȄȑ, Ȇ ȄȏȈȊȎȂǽ ȓȘȌ ȄȌȄȐȂȄȈȝȌ ȓȎȔȑ 

ȉȀȇȎȐǾȅȄȓȀȈ ȀȏȄȔȇȄǾȀȑ Ȁȏț ȓȎȔȑ ȋȆȖȀȌȈȒȋȎȜȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. ǡȌȓȈȇǼȓȘȑ, Ȏ ȓȐǾȓȎȑ 
ȖȀȐȀȉȓǽȐȀȑ ȀȏȀȈȓȄǾ ȓȆȌ ȄȕȀȐȋȎȂǽ ȄȌțȑ ȄȍȄȈȃȈȉȄȔȋǼȌȎȔ ȀȊȂȎȐǾȇȋȎȔ ȂȈȀ ȓȆȌ ȄȏȈȊȎȂǽ ȓȘȌ 

ȉȈȌǽȒȄȘȌ ȓȎȔ. ǯ ȁȀȒȈȉțȑ ȒȓțȖȎȑ ȓȎȔ ȀȊȂȎȐǾȇȋȎȔ ȀȔȓȎȜ ȄǾȌȀȈ Ȇ ȏȐțȁȊȄȗȆ ȓȘȌ 
ȋȄȊȊȎȌȓȈȉȝȌ ȉȀȓȀȒȓǻȒȄȘȌ ȓȎȔ ȏȀȈȖȌȈȃȈȝȌ ,ȄȏȈȓȐǼȏȎȌȓȀȑ ȓȆȌ ȄȏȈȊȎȂǽ ȓȆȑ ȄȌǼȐȂȄȈȀȑ ȏȎȔ 

ȇȀ ȄȏȈȕǼȐȄȈ ȓȎ ȁǼȊȓȈȒȓȎ ȃȔȌȀȓț ȀȏȎȓǼȊȄȒȋȀ. ǧ ȄȏǾȓȄȔȍȆ ȓȎȔ ȒȓțȖȎȔ ȀȔȓȎȜ ȉȀȇǾȒȓȀȓȀȈ 
ȃȔȌȀȓǽ ȋǼȒȘ ȓȆȑ ȀȍȈȎȏȎǾȆȒȆȑ ȄȌțȑ ȒȔȌțȊȎȔ ȀȊȂȎȐǾȇȋȘȌ. 

 

2.7.1. ǰȐȎȁȊǽȋȀȓȀ ǡȌȀȅǽȓȆȒȆȑ  

ǚȌȀ ȏȐțȁȊȆȋȀ ȀȌȀȅǽȓȆȒȆȑ ȎȐǾȅȄȓȀȈ Ȁȏț ȓȈȑ ȏȀȐȀȉǻȓȘ ǼȌȌȎȈȄȑ: 

¶ ǶȝȐȎȑ ǪȀȓȀȒȓǻȒȄȘȌ(Space  States ): ǥǾȌȀȈ ȓȎ ȒȜȌȎȊȎ ȓȘȌ ȏȈȇȀȌȝȌ 
ȉȀȓȀȒȓǻȒȄȘȌ (states ) ȒȓȈȑ ȎȏȎǾȄȑ ȋȏȎȐȄǾ ȌȀ ȁȐǾȒȉȄȓȀȈ ȓȎ ȏȄȐȈȁǻȊȊȎȌ ȓȎȔ 
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ȏȐȎȁȊǽȋȀȓȎȑ. ǡȔȓțȑ Ȏ ȖȝȐȎȑ ȋȏȎȐȄǾ ȌȀ ȀȌȀȏȀȐȀȒȓȀȇȄǾ Ȁȏț ǼȌȀȌ ȂȐǻȕȎ, țȏȎȔ ȎȈ 
ȉȎȐȔȕǼȑ ȄǾȌȀȈ ȎȈ ȉȀȓȀȒȓǻȒȄȈȑ ȉȀȈ ȎȈ ȉȀȓȄȔȇȔȌțȋȄȌȄȑ ȀȉȋǼȑ ȎȈ ȄȌǼȐȂȄȈȄȑ [13].  

¶ ǡȐȖȈȉǽ ǪȀȓǻȒȓȀȒȆ (Initial  State ): ǥǾȌȀȈ Ȇ ȉȀȓǻȒȓȀȒȆ ȒȓȆȌ ȎȏȎǾȀ ȍȄȉȈȌǻȄȈ 
Ȇ ȀȌȀȅǽȓȆȒȆ ȓȆȑ ȊȜȒȆȑ ȓȎȔ ȏȐȎȁȊǽȋȀȓȎȑ [13].  

¶ ǪȀȓȀȒȓǻȒȄȈȑ-ǲȓțȖȎȑ (Goal  States ): ǥǾȌȀȈ ǼȌȀ ȒȜȌȎȊȎ ȋȈȀȑ ǽ ȏȄȐȈȒȒțȓȄȐȘȌ 

ȉȀȓȀȒȓǻȒȄȘȌ, Ȇ ȄȏǾȓȄȔȍȆ ȓȘȌ ȎȏȎǾȘȌ ȒȔȌȈȒȓǻ ȓȆ ȊȜȒȆ ȓȎȔ ȏȐȎȁȊǽȋȀȓȎȑ. ǲȄ 
ȋȄȐȈȉǻ ȏȐȎȁȊǽȋȀȓȀ ȄǾȌȀȈ ȏȈȇȀȌț ȌȀ ȔȏǻȐȖȄȈ ȋȈȀ ȉȀȓǻȒȓȀȒȆ-ȒȓțȖȎȑ, ȄȌȝ ȒȄ 

ǻȊȊȀ ǼȌȀ ȋȈȉȐț ȒȜȌȎȊȎ ȋȄ ȄȌȀȊȊȀȉȓȈȉǼȑ ȉȀȓȀȒȓǻȒȄȈȑ-ȒȓțȖȎȔȑ. ǲȄ 
ȒȔȂȉȄȉȐȈȋǼȌȄȑ ȏȄȐȈȏȓȝȒȄȈȑ, Ȏ ȒȓțȖȎȑ ȎȐǾȅȄȓȀȈ Ȁȏț ȋȈȀ ȈȃȈțȓȆȓȀ ȏȎȔ 

ȄȕȀȐȋțȅȄȓȀȈ ȒȄ ȏȎȊȊǼȑ ȉȀȓȀȒȓǻȒȄȈȑ [13]. 

¶ ǤȈȀȇǼȒȈȋȄȑ ǥȌǼȐȂȄȈȄȑ (Actions ): ǣȈȀ ȋȈȀ ȃȄȃȎȋǼȌȆ ȉȀȓǻȒȓȀȒȆ s, ȋȈȀ 
ȒȔȌǻȐȓȆȒȆ ACTIONS(s)  ȄȏȈȒȓȐǼȕȄȈ ǼȌȀ ȏȄȏȄȐȀȒȋǼȌȎ ȒȜȌȎȊȎ ȄȌȄȐȂȄȈȝȌ ȏȎȔ 

ȋȏȎȐȎȜȌ ȌȀ ȄȉȓȄȊȄȒȓȎȜȌ ȒȓȆȌ ȉȀȓǻȒȓȀȒȆ s [13]. 

¶ ǬȎȌȓǼȊȎ ǬȄȓǻȁȀȒȆȑ (Transition  Model ): ǰȄȐȈȂȐǻȕȄȈ ȓȎ ȀȏȎȓǼȊȄȒȋȀ ȏȎȔ 
ǼȖȄȈ Ȇ ȄȕȀȐȋȎȂǽ ȉǻȇȄ ȄȌǼȐȂȄȈȀȑ. ǲȔȂȉȄȉȐȈȋǼȌȀ, ȋȈȀ ȒȔȌǻȐȓȆȒȆ RESULT(s, a) 

ȄȏȈȒȓȐǼȕȄȈ ȓȆȌ ȉȀȓǻȒȓȀȒȆ-ȀȏȎȓǼȊȄȒȋȀ ȓȆȑ ȄȕȀȐȋȎȂǽȑ ȓȆȑ ȄȌǼȐȂȄȈȀȑ a ȒȓȆȌ 
ȉȀȓǻȒȓȀȒȆ s  [13].   

¶ ǲȔȌǻȐȓȆȒȆ ǪțȒȓȎȔȑ ǥȌǼȐȂȄȈȀȑ (Action  Cost  Function ): ǬȈȀ ȒȔȌǻȐȓȆȒȆ, 
ȏȎȔ ȒȔȋȁȎȊǾȅȄȓȀȈ Șȑ ACTION-COST(s, ,a, sõ), ȀȏȎȃǾȃȄȈ ȓȎ ȀȐȈȇȋȆȓȈȉț ȉțȒȓȎȑ 

ȂȈȀ ȓȆȌ ȄȕȀȐȋȎȂǽ ȓȆȑ ȄȌǼȐȂȄȈȀȑ a ȒȓȆȌ ȉȀȓǻȒȓȀȒȆ s, ȋȄ ȒȉȎȏț ȓȆ ȋȄȓǻȁȀȒȆ 

ȒȓȆȌ ȉȀȓǻȒȓȀȒȆ sõ [13].  
¶ ǬȎȌȎȏǻȓȈ (Path ): ǥǾȌȀȈ ȋȈȀ ȀȉȎȊȎȔȇǾȀ ȄȌȄȐȂȄȈȝȌ [13].  

¶ ǫȜȒȆ (Solution ): ǥǾȌȀȈ ȓȎ ȋȎȌȎȏǻȓȈ Ȁȏț ȓȆȌ ȀȐȖȈȉǽ ȉȀȓǻȒȓȀȒȆ ȒȓȆȌ 

ȉȀȓǻȒȓȀȒȆ-ȒȓțȖȎ [13]. 
ǧ ȄȏǾȊȔȒȆ ȄȌțȑ ȏȐȎȁȊǽȋȀȓȎȑ ȀȌȀȅǽȓȆȒȆȑ ȄȏȈȓȔȂȖǻȌȄȓȀȈ ȋǼȒȘ ȓȆȑ ȄȕȀȐȋȎȂǽȑ ȄȌțȑ 

ȀȊȂȎȐǾȇȋȎȔ ȀȌȀȅǽȓȆȒȆȑ [13].  
 

2.7.2 ǤȄȌȓȐȈȉǼȑ ǤȎȋǼȑ 

ǚȌȀ ȃǼȌȃȐȎ ȄǾȌȀȈ ȋȈȀ ȒȔȊȊȎȂǽ Ȁȏț ȒȓȎȈȖȄǾȀ ȏȎȔ ȎȌȎȋǻȅȎȌȓȀȈ ȉțȋȁȎȈ (nodes ). ǚȌȀȑ 

Ȁȏț ȀȔȓȎȜȑ ȓȎȔȑ ȉțȋȁȎȔȑ ȉȀȇȎȐǾȅȄȓȀȈ Șȑ Ȇ ȐǾȅȀ (root ) ȉȀȈ ȋȈȀ ȒȖǼȒȆ ȂȎȌǼȀ-ȏȀȈȃȈȎȜ 

(parenthood ) ȏȀȐǼȖȄȈ ȋȈȀ ȈȄȐȀȐȖȈȉǽ ȃȎȋǽ ȋȄȓȀȍȜ ȓȘȌ ȉțȋȁȘȌ [16].  
ǚȌȀ ȃǼȌȃȐȎ ȋȏȎȐȄǾ ȌȀ ȎȐȈȒȓȄǾ ȀȌȀȃȐȎȋȈȉǻ ȋȄ ȓȎȌ ȀȉțȊȎȔȇȎ ȓȐțȏȎ:  

  
1. ǚȌȀȑ ȋȄȋȎȌȘȋǼȌȎȑ ȉțȋȁȎȑ ȀȏȎȓȄȊȄǾ ǼȌȀ ȃǼȌȃȐȎ. ǡȔȓțȑ Ȏ ȉțȋȁȎȑ ȄǾȌȀȈ Ȇ 

ȐǾȅȀ ȓȎȔ ȃǼȌȃȐȎȔ [16]. 
2. ǚȒȓȘ n ǼȌȀȑ ȉțȋȁȎȑ ȉȀȈ ὝȟὝȟȣȟὝ ǼȌȀ ȒȜȌȎȊȎ Ȁȏț ȃǼȌȃȐȀ ȋȄ ȐǾȅȄȑ 

ὲȟὲȟȣȟὲ ȀȌȓǾȒȓȎȈȖȀ. ǚȌȀ ȌǼȎ ȃǼȌȃȐȎ ȃȆȋȈȎȔȐȂȄǾȓȀȈ ȀȌ Ȏ ȉțȋȁȎȑ n ȂǾȌȄȈ Ȏ ȂȎȌǼȀȑ 
ȓȘȌ ȉțȋȁȘȌ ὲȟὲȟȣȟὲ. ǲȄ ȀȔȓț ȓȎ ȃǼȌȃȐȎ, Ȏ ȉțȋȁȎȑ n ȄǾȌȀȈ Ȇ ȐǾȅȀ ȉȀȈ ȓȀ 
ὝȟὝȟȣȟὝ ȄǾȌȀȈ ȓȀ ȔȏȎ-ȃǼȌȃȐȀ ȓȆȑ ȐǾȅȀȑ. ǯȈ ȉțȋȁȎȈ ὲȟὲȟȣȟὲ ȎȌȎȋǻȅȎȌȓȀȈ 

ȏȀȈȃȈǻ (children ) ȓȎȔ n [16]. 
ǥǻȌ ὲȟὲȟȣȟὲ ȄǾȌȀȈ ȋȈȀ ȀȉȎȊȎȔȇǾȀ Ȁȏț ȉțȋȁȎȔȑ ȒȄ ǼȌȀ ȃǼȌȃȐȎ țȏȎȔ ȓȎ ὲ ȄǾȌȀȈ Ȏ 

ȂȎȌǼȀȑ ȓȎȔ ὲ  ȂȈȀ Ὥ Ὥ Ὧ, ȓțȓȄ Ȇ ȀȉȎȊȎȔȇǾȀ ȉțȋȁȘȌ Ȁȏț ȓȎ ὲ ȒȓȎ ὲ ȎȌȎȋǻȅȄȓȀȈ 
ȋȎȌȎȏǻȓȈ (path ). ǳȎ ȋǽȉȎȑ ȓȎȔ ȋȎȌȎȏȀȓȈȎȜ ȄǾȌȀȈ ȉȀȓǻ ǼȌȀ ȋȈȉȐțȓȄȐȎ Ȁȏț ȓȎȌ ȀȐȈȇȋț 

ȓȘȌ ȉțȋȁȘȌ ȓȎȔ. ǲȔȌȄȏȝȑ, ǼȌȀ ȋȎȌȎȏǻȓȈ ȋȄ ȋǽȉȎȑ ȋȆȃǼȌ ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ǼȌȀȌ ȋțȌȎ ȉțȋȁȎ 
[16].  

ǥǻȌ ȔȏǻȐȖȄȈ ǼȌȀ ȋȎȌȎȏǻȓȈ Ȁȏț ǼȌȀȌ ȉțȋȁȎ Ȁ ȒȄ ǼȌȀȌ ȉțȋȁȎ ȁ, Ȏ ȉțȋȁȎȑ Ȁ ȄǾȌȀȈ 

ȏȐțȂȎȌȎȑ (ancestor ) ȓȎȔ ȁ ȉȀȈ Ȏ ȁ ȀȏțȂȎȌȎȑ (descendant ) ȓȎȔ Ȁ. ǚȌȀȑ ȏȐțȂȎȌȎȑ ǽ 
ȀȏțȂȎȌȎȑ ȄȌțȑ ȉțȋȁȎȔ, ȏǼȐȀ ȓȎȔ ȄȀȔȓȎȜ ȓȎȔ, ȎȌȎȋǻȅȄȓȀȈ ȂȌǽȒȈȎȑ ȏȐțȂȎȌȎȑ (proper  

ancestor ) ǽ ȂȌǽȒȈȎȑ ȀȏțȂȎȌȎȑ (proper  descendant ) ȀȌȓǾȒȓȎȈȖȀ. ǲȄ ǼȌȀ ȃǼȌȃȐȎ, Ȇ 
ȐǾȅȀ ȄǾȌȀȈ Ȏ ȋțȌȎȑ ȉțȋȁȎȑ ȖȘȐǾȑ ȂȌǽȒȈȎ ȏȐțȂȎȌȎ ȉȀȈ ȓȀ ȕȜȊȊȀ (leaves ) ȄǾȌȀȈ ȎȈ ȋțȌȎȈ 

ȉțȋȁȎȈ ȖȘȐǾȑ ȂȌǽȒȈȎ ȀȏțȂȎȌȎ [16].  
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 ǳȎ ȜȗȎȑ (height ) ȄȌțȑ ȉțȋȁȎȔ ȒȄ ǼȌȀ ȃǼȌȃȐȎ ȄǾȌȀȈ ȓȎ ȋǽȉȎȑ ȓȎȔ ȋȀȉȐȜȓȄȐȎȔ 
ȋȎȌȎȏȀȓȈȎȜ Ȁȏț ȀȔȓț ȒȄ ǼȌȀ ȕȜȊȊȎ. ǳȎ ȜȗȎȑ ȄȌțȑ ȃǼȌȃȐȎȔ ȄǾȌȀȈ ȓȎ ȜȗȎȑ ȓȆȑ ȐǾȅȀȑ. ǳȎ 

ȁǻȇȎȑ (depth ) ȄȌțȑ ȉțȋȁȎȔ ȄǾȌȀȈ ȓȎ ȋǽȉȎȑ ȓȎȔ ȋȎȌȎȏȀȓȈȎȜ ȏȎȔ ȎȃȆȂȄǾ Ȁȏț ȓȆȌ ȐǾȅȀ ȒȄ 
ȀȔȓț [16].  

 

2.7.3. ǡȊȂțȐȈȇȋȎȈ Minimax  ȉȀȈ Expectiminimax   

ǚȌȀ ȃǼȌȃȐȎ ȏȀȈȖȌȈȃȈȎȜ (game  tree ) ȄǾȌȀȈ ȋȈȀ ȐȆȓǽ ȀȌȀȏȀȐǻȒȓȀȒȆ țȊȘȌ ȓȘȌ 
ȃȔȌȀȓȝȌ ȏȀȐȓǾȃȘȌ (plays ) ȄȌțȑ ȏȀȈȖȌȈȃȈȎȜ. ǯ ȉțȋȁȎȑ ȓȆȑ ȐǾȅȀȑ ȄǾȌȀȈ Ȇ ȀȐȖȈȉǽ 

ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȎȈ ȃȈǻȃȎȖȎȈ ȓȎȔ ȀȌȀȏȀȐȈȒȓȎȜȌ ȓȈȑ ȉȀȓȀȒȓǻȒȄȈȑ ȏȎȔ 
ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȓȈȑ ȉȈȌǽȒȄȈȑ ȓȎȔ ȏȐȝȓȎȔ ȏȀǾȉȓȆ, ȎȈ ȃȈǻȃȎȖȎȈ ȀȔȓȝȌ ȓȘȌ ȉțȋȁȘȌ ȓȈȑ 

ȉȀȓȀȒȓǻȒȄȈȑ ȏȎȔ ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȓȈȑ ȉȈȌǽȒȄȈȑ ȓȎȔ ȃȄȜȓȄȐȎȔ, ȉȀȈ ȎȜȓȘ ȉȀȇȄȍǽȑ. ǳȀ ȕȜȊȊȀ 

ȓȎȔ ȃǼȌȃȐȎȔ ȀȌȀȏȀȐȈȒȓȎȜȌ ȌǾȉȆ, ǽȓȓȀ ǽ ȈȒȎȏȀȊǾȀ. ǪǻȇȄ ȋȎȌȎȏǻȓȈ Ȁȏț ȓȆȌ ȐǾȅȀ ȒȄ ǼȌȀ 
ȕȜȊȊȎ ȀȌȀȏȀȐȈȒȓǻ ȋȈȀ ȃȈȀȕȎȐȄȓȈȉǽ ȏȊǽȐȆ ȏȀȐȓǾȃȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ [17].  

ǲȓȎ ȏȀȈȖȌǾȃȈ ȓȎ ȎȏȎǾȎ ȔȊȎȏȎȈȄǾȓȀȈ ȓȎ ȃǼȌȃȐȎ, Ȏ ȏȐȝȓȎȑ ȏȀǾȉȓȆȑ ȎȌȎȋǻȅȄȓȀȈ MAX  ȉȀȈ Ȏ 
ȀȌȓǾȏȀȊȎȑ ȓȎȔ MIN . ǳȎ ȃǼȌȃȐȎ ȀȔȓț, ȏȄȐȈȊȀȋȁǻȌȄȈ ȃȜȎ ȄǾȃȆ ȉțȋȁȘȌ, ȓȎȔȑ MAX  ȉțȋȁȎȔȑ 

(ȒȄ ǻȐȓȈȀ ȄȏǾȏȄȃȀ Ȁȏț ȓȆȌ ȐǾȅȀ) ȉȀȈ MIN  (ȒȄ ȏȄȐȈȓȓǻ ȄȏǾȏȄȃȀ Ȁȏț ȓȆȌ ȐǾȅȀ) ȏȎȔ 
ȖȀȐȀȉȓȆȐǾȅȎȌȓȀȈ Ȁȏț ȓȎ țȌȎȋȀ ȓȎȔ ȏȀǾȉȓȆ ȒȓȎȌ ȎȏȎǾȎȌ ȀȌȓȈȒȓȎȈȖȎȜȌ. ǯȈ MAX  ȉțȋȁȎȈ 

ȀȌȀȏȀȐǾȒȓȀȌȓȀȈ ȋȄ ȓȄȓȐǻȂȘȌȀ ȉȀȈ ȎȈ MIN  ȉțȋȁȎȈ ȋȄ ȉȜȉȊȎȔȑ. ǳȀ ȕȜȊȊȀ ǼȖȎȔȌ ȓȈȑ 
ȄȓȈȉǼȓȄȑ WIN , LOSS , DRAW  ȋȄ ȁǻȒȆ ȓȎ ȀȏȎȓǼȊȄȒȋȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ Ȁȏț ȓȆȌ ȏȐȎȎȏȓȈȉǽ 

ȓȎȔ MAX  [17]. 
ǡȕȎȜ ȎȐȈȒȓȎȜȌ ȎȈ ȄȓȈȉǼȓȄȑ WIN , LOSS , DRAW  ȒȓȀ ȕȜȊȊȀ, ȉǻȇȄ ȉțȋȁȎȑ ȒȓȎ ȏȀȈȖȌǾȃȈ 

ȋȏȎȐȄǾ ȌȀ ǼȖȄȈ ȋȈȀ ȄȓȈȉǼȓȀ WIN , LOSS  ǽ DRAW  ȏȎȔ ȏȐȎȉȜȏȓȄȈ Ȁȏț ȓȆȌ ȏȀȐȀȉǻȓȘ 
ȃȈȀȃȈȉȀȒǾȀ: 

1. ǡȌ J ȄǾȌȀȈ ǼȌȀȑ ȋȆ ȓȄȐȋȀȓȈȉțȑ MAX  ȉțȋȁȎȑ ȓțȓȄ: 

¶ STATUS(J)  = {WIN , ȀȌ ȎȏȎȈȎȒȃǽȏȎȓȄ ȃȈǻȃȎȖȎȑ ȓȎȔ ȄǾȌȀȈ WIN . LOSS, ȀȌ țȊȎȈ 
ȎȈ ȃȈǻȃȎȖȎȈ ȓȎȔ ȄǾȌȀȈ LOSS . DRAW, ȀȌ ȎȏȎȈȎȒȃǽȏȎȓȄ ȃȈǻȃȎȖȎȑ ȓȎȔ ȄǾȌȀȈ 

DRAW  ȉȀȈ ȉȀȌǼȌȀȑ ȃȄȌ ȄǾȌȀȈ WIN } [17].  
2. ǡȌȓǾȒȓȎȈȖȀ, ȀȌ J ȄǾȌȀȈ ǼȌȀȑ ȋȆ ȓȄȐȋȀȓȈȉțȑ MIN ȉțȋȁȎȑ ȓțȓȄ: 

¶ STATUS(J)  = {WIN , ȀȌ țȊȎȈ ȎȈ ȃȈǻȃȎȖȎȈ ȄǾȌȀȈ WIN . LOSS, ȀȌ ǼȌȀȑ ȃȈǻȃȎȖȎȑ 

ȓȎȔ ȄǾȌȀȈ LOSS . DRAW, ȀȌ ȎȏȎȈȎȒȃǽȏȎȓȄ ȃȈǻȃȎȖȎȑ ȓȎȔ ȄǾȌȀȈ DRAW  ȉȀȈ 
ȉȀȌǼȌȀȑ ȃȄȌ ȄǾȌȀȈ LOSS} [17]. 

ǧ ȒȔȌǻȐȓȆȒȆ STATUS(J)  ȀȌȀȏȀȐȈȒȓǻ ȓȎ ȉȀȊȜȓȄȐȎ ȓȄȐȋȀȓȈȉț ȀȏȎȓǼȊȄȒȋȀ ȏȎȔ ȋȏȎȐȄǾ 
ȌȀ ȄȏȈȓȜȖȄȈ Ȏ ȏȀǾȉȓȆȑ MAX  ȀȌ ȏȀǾȅȄȈ ȁǼȊȓȈȒȓȀ Ȁȏț ȓȆȌ ȉȀȓǻȒȓȀȒȆ J ȄȌȀȌȓǾȎȌ ȄȌțȑ 

ȓǼȊȄȈȎȔ ȀȌȓȈȏǻȊȎȔ [17].  
ǲȓȀ ȏȄȐȈȒȒțȓȄȐȀ ȏȀȈȖȌǾȃȈȀ țȋȘȑ ȎȈ ȏȈȇȀȌțȓȆȓȄȑ ȄǾȌȀȈ ȏǻȐȀ ȏȎȊȊǼȑ ȂȈȀ ȓȆȌ ȃȆȋȈȎȔȐȂǾȀ 

țȊȘȌ ȓȘȌ ȓȄȐȋȀȓȈȉȝȌ ȉțȋȁȘȌ ȉȀȈ ȓȆȌ ȀȍȈȎȊțȂȆȒȆ ȓȎȔȑ ȏȐȎȑ ȓȀ ȏǾȒȘ ȝȒȓȄ ȌȀ ȏȐȎȉȜȗȄȈ Ȇ 
ȏȐȝȓȆ ȁǼȊȓȈȒȓȆ ȉǾȌȆȒȆ. ǧ ǼȊȊȄȈȗȆ ȏȐȀȉȓȈȉȝȌ ȓȐțȏȘȌ ȀȍȈȎȊțȂȆȒȆȑ ȓȎȔ ȀȏȎȓȄȊǼȒȋȀȓȎȑ 

ȓȘȌ ȃȈȀȃȎȖȈȉȝȌ ȉȀȓȀȒȓǻȒȄȘȌ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȎȃȆȂȄǾ ȒȄ ȄȔȐȄȓȈȉǼȑ ȏȐȎȒȄȂȂǾȒȄȈȑ 

(heuristic  approximations ). ǥȋȏȄȈȐȈȉǻ, ȄǾȌȀȈ ȏȐȎȕȀȌǼȑ țȓȈ ȎȐȈȒȋǼȌȀ ȒȓȎȈȖȄǾȀ ȒȄ ȋȈȀ 
ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȒȔȌȄȈȒȕǼȐȎȔȌ ȒȓȆȌ ȈȒȖȜ ȓȆȑ, ȄȌȝ ȀȊȊǻ ȒȓȆȌ ȀȃȔȌȀȋǾȀ ȓȆȑ. H 

ȊȜȒȆ ȄǾȌȀȈ ȃȆȋȈȎȔȐȂǾȀ ȋȈȀȑ ȒȔȌǻȐȓȆȒȆȑ ȀȍȈȎȊțȂȆȒȆȑ (evaluation  function ) e, Ȇ 
ȎȏȎǾȀ ȒȔȌȃȔǻȅȄȈ ȀȔȓǻ ȓȀ ȒȓȎȈȖȄǾȀ ȂȈȀ ȌȀ ȔȏȎȊȎȂǾȒȄȈ ȋȈȀ ȀȐȈȇȋȆȓȈȉǽ òȀȍǾȀó ȂȈȀ ȉǻȇȄ 

ȉȀȓǻȒȓȀȒȆ. ǲȓȆ ȒȔȌǼȖȄȈȀ, Ȏ ȀȊȂțȐȈȇȋȎȑ ȄȏȈȊǼȂȄȈ ȓȆȌ ȉǾȌȆȒȆ ȏȎȔ ȎȃȆȂȄǾ ȒȓȆȌ ȉȀȓǻȒȓȀȒȆ 
ȋȄ ȓȆȌ ȔȗȆȊțȓȄȐȆ ȄȉȓȈȋȝȋȄȌȆ ȀȍǾȀ [17].  

ǪȀȌțȌȀȑ Minimax : ǯȈ ȉțȋȁȎȈ ȓȎȔ ȃǼȌȃȐȎȔ ȏȀȈȖȌȈȃȈȎȜ ȀȍȈȎȊȎȂȎȜȌȓȀȈ ȋȄ ȓȎȌ 
ȏȀȐȀȉǻȓȘ ȉȀȌțȌȀ: 

¶ ǧ ȓȈȋǽ V(J)  ȄȌțȑ ȉțȋȁȎȔ J ȏȎȔ ȁȐǾȒȉȄȓȀȈ ȒȓȎ ȋǼȓȘȏȎ ȓȆȑ ȀȌȀȅǽȓȆȒȆȑ (search  
frontier ) ȄǾȌȀȈ ǾȒȆ ȋȄ ȓȆȌ ȓȈȋǽ ȓȆȑ ȒȓȀȓȈȉǽȑ ȒȔȌǻȐȓȆȒȆȑ ȀȍȈȎȊțȂȆȒȆȑ e(J) [13]. 

¶ ǧ ȓȈȋǽ V(J)  ȄȌțȑ ȄȒȘȓȄȐȈȉȎȜ ȉțȋȁȎȔ (J) MAX  ȄǾȌȀȈ ǾȒȆ ȋȄ ȓȆȌ ȋǼȂȈȒȓȆ ȓȈȋǽ Ȁȏț 
ȓȈȑ ȓȈȋǼȑ ȓȘȌ ȃȈȀȃțȖȘȌ ȓȎȔ [13].  
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¶ ǧ ȓȈȋǽ V(J)  ȄȌțȑ ȄȒȘȓȄȐȈȉȎȜ ȉțȋȁȎȔ (J) MIN  ȄǾȌȀȈ ǾȒȆ ȋȄ ȓȆȌ ȋǼȂȈȒȓȆ ȓȈȋǽ Ȁȏț 
ȓȈȑ ȓȈȋǼȑ ȓȘȌ ȃȈȀȃțȖȘȌ ȓȎȔ [13]. 

ǝȓȀȌ Ȇ ȒȓȐȀȓȆȂȈȉǽ ȓȎȔ ȀȌȓȈȏǻȊȎȔ ȃȄȌ ȄǾȌȀȈ ȁǼȊȓȈȒȓȀ ȀȌȓȀȂȘȌȈȒȓȈȉǽ ȀȊȊǻ 
ȏȄȐȈȊȀȋȁǻȌȄȈ ǼȌȀ ȒȓȎȈȖȄǾȎ ȓȔȖȀȈțȓȆȓȀȑ, ȓȎ ȏȐțȁȊȆȋȀ ȏȀȜȄȈ ȌȀ ȄǾȌȀȈ ȌȓȄȓȄȐȋȈȌȈȒȓȈȉț ȉȀȈ 

ȋȄȓȀȓȐǼȏȄȓȀȈ ȒȄ ȒȓȎȖȀȒȓȈȉț (stochastic  game ). ǧ ȋȎȌȓȄȊȎȏȎǾȆȒȆ ȓȆȑ ȓȔȖȀȈțȓȆȓȀȑ 
ȀȏȀȈȓȄǾ ȓȆȌ ȄȈȒȀȂȘȂǽ ȄȌțȑ ȌǼȎȔ ȄǾȃȎȔȑ ȉțȋȁȘȌ ȒȓȎ ȃǼȌȃȐȎ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȓȘȌ ȉțȋȁȘȌ 

ȓȜȖȆȑ (chance  nodes ) [13] .  
ǡȔȓț ȎȃȆȂȄǾ ȒȓȎȌ ȀȊȂțȐȈȇȋȎ Expectiminimax , Ȏ ȎȏȎǾȎȑ ȀȏȎȓȄȊȄǾ ȂȄȌǾȉȄȔȒȆ ȓȎȔ 

Minimax . ǫțȂȘ ȓȆȑ ȓȔȖȀȈțȓȆȓȀȑ, Ȇ ȀȍǾȀ ȋȈȀȑ ȉȀȓǻȒȓȀȒȆȑ ȏȀȜȄȈ ȌȀ ȄǾȌȀȈ 
ȌȓȄȓȄȐȋȈȌȈȒȓȈȉǽ. ǣȈȀ ȓȎȌ ȊțȂȎ ȀȔȓț, Ȇ ȋțȌȆ ȊȜȒȆ ȄǾȌȀȈ Ȏ ȔȏȎȊȎȂȈȒȋțȑ ȓȆȑ ȀȌȀȋȄȌțȋȄȌȆȑ 

ȓȈȋǽȑ (expected  value ) ȓȆȑ ȉȀȓǻȒȓȀȒȆȑ, ȏȎȔ ȄǾȌȀȈ Ȏ ȋǼȒȎȑ țȐȘȌ ȓȘȌ ȏȈȇȀȌȝȌ 
ȀȏȎȓȄȊȄȒȋǻȓȘȌ ȓȆȑ. ǥȌȝ ȎȈ ȉțȋȁȎȈ MAX  ȉȀȈ MIN  ȊȄȈȓȎȔȐȂȎȜȌ ȋȄ ȓȎȌ ǾȃȈȎ ȓȐțȏȎ țȏȘȑ 

ȒȓȎȌ Minimax  ȀȊȂțȐȈȇȋȎ, ȂȈȀ ȓȎȔȑ ȉțȋȁȎȔȑ ȓȜȖȆȑ ȔȏȎȊȎȂǾȅȄȓȀȈ Ȇ ȀȌȀȋȄȌțȋȄȌȆ ȓȈȋǽ, Ȇ 

ȎȏȎǾȀ ȄǾȌȀȈ ȓȎ ȒȓȀȇȋȈȒȋǼȌȎ ǻȇȐȎȈȒȋȀ ȓȘȌ ȓȈȋȝȌ țȊȘȌ ȏȈȇȀȌȝȌ ȄȉȁǻȒȄȘȌ, țȏȎȔ ȉǻȇȄ ȓȈȋǽ 
ȏȎȊȊȀȏȊȀȒȈǻȅȄȓȀȈ ȋȄ ȓȆȌ ȏȈȇȀȌțȓȆȓȀ ȓȆȑ ȌȀ ȒȔȋȁȄǾ [13]. 

 

ǪȄȕǻȊȀȈȎ 3- ǲȖȄȃȈȀȒȋțȑ ȉȀȈ ǴȊȎȏȎǾȆȒȆ ȓȎȔ 

ǧȊȄȉȓȐȎȌȈȉȎȜ ǰȀȈȖȌȈȃȈȎȜ 
 

ǲȓȎ ȏȀȐțȌ ȉȄȕǻȊȀȈȎ, ȇȀ ȀȍȈȎȏȎȈȆȇȎȜȌ ȎȈ ȄȌȌȎȈȎȊȎȂȈȉǼȑ ȀȐȖǼȑ ȏȎȔ ȒȔȒȓǽȇȆȉȀȌ ȒȓȎ 
ȉȄȕǻȊȀȈȎ 2 òǨȄȘȐȆȓȈȉț ǰȊȀǾȒȈȎó, ȋȄ ȒȉȎȏț ȌȀ ȏȐȎȒȄȂȂȈȒȓȄǾ ȋȄȇȎȃȈȉǻ Ȏ ȒȖȄȃȈȀȒȋțȑ ȉȀȈ 

Ȇ ȀȌǻȏȓȔȍȆ ȄȌțȑ ȆȊȄȉȓȐȎȌȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ.  
ǯȈ ȄȌțȓȆȓȄȑ 3.1 ȉȀȈ 3.2, ȄȒȓȈǻȅȎȔȌ ȒȓȎ òȒȓǻȃȈȎ ȓȆȑ ȈȃǼȀȑó. ǥȈȃȈȉțȓȄȐȀ, ȒȓȆȌ ȏȐȝȓȆ 

ȄȌțȓȆȓȀ ȇȀ ȉȀȇȎȐȈȒȓȎȜȌ ȎȈ ȇȄȋȄȊȈȝȃȄȈȑ ȀȏȎȕǻȒȄȈȑ ȏȎȔ ȇȀ ȃȈȀȋȎȐȕȝȒȎȔȌ ȓȎ ȏȀȈȖȌǾȃȈ, ȄȌȝ 

ȒȓȆ ȃȄȜȓȄȐȆ  ȇȀ ȓȄȇȎȜȌ ȎȈ ȂȄȌȈȉȎǾ ȉȀȌțȌȄȑ ȊȄȈȓȎȔȐȂǾȀȑ ȓȎȔ. 
ǯȈ ȄȌțȓȆȓȄȑ 3.3 ǼȘȑ 3.5 ȀȕȎȐȎȜȌ ȓȎ òȒȓǻȃȈȎ ȓȆȑ ȄȏȄȍȄȐȂȀȒǾȀȑó. ǡȐȖȈȉǻ, ȒȓȆȌ ȄȌțȓȆȓȀ 

3.3. ȇȀ ȃȈȀȋȎȐȕȘȇȎȜȌ ȓȀ ȃȎȋȈȉǻ ȒȓȎȈȖȄǾȀ ȓȎȔ ȒȖȄȃȈȀȒȋȎȜ. ǲȓȆȌ ȒȔȌǼȖȄȈȀ, ȒȓȆȌ ȄȌțȓȆȓȀ 
3.4, ȀȔȓǻ ȓȀ ȃȎȋȈȉǻ ȒȓȎȈȖȄǾȀ, ȒȄ ȒȔȌȃȔȀȒȋț ȋȄ ȓȎȔȑ ȉȀȌțȌȄȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȇȀ 

ȀȏȎȓȄȊǼȒȎȔȌ ȓȆ ȁǻȒȆ ȂȈȀ ȓȎȌ ȀȌȀȊȔȓȈȉț ȒȖȄȃȈȀȒȋț ȓȘȌ ȋȆȖȀȌȈȒȋȝȌ ȓȎȔ. ǳǼȊȎȑ, ȒȓȆȌ 
ȄȌțȓȆȓȀ 3.5 ȇȀ ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ Ȇ ȏȐȎȂȐȀȋȋȀȓȈȒȓȈȉǽ ȔȊȎȏȎǾȆȒȆ ȀȔȓȝȌ ȓȘȌ ȋȆȖȀȌȈȒȋȝȌ. 

ǧ ȄȌțȓȆȓȀ 3.6 ȄȏȈȉȄȌȓȐȝȌȄȓȀȈ ȒȓȎ òȒȓǻȃȈȎ ȓȆȑ ȁȄȊȓȈȒȓȎȏȎǾȆȒȆȑó.  ǡȐȖȈȉǻ ȇȀ 
ȏȐȎȒȃȈȎȐȈȒȓȎȜȌ ȓȀ ȒȓȀȓȈȉǻ ȃȄȃȎȋǼȌȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȓȀ ȎȏȎǾȀ ȋȏȎȐȎȜȌ ȌȀ ȎȐȈȒȓȎȜȌ ȁǻȒȄȈ 

ȓȘȌ ȀȐȖȝȌ ȁȄȊȓȈȒȓȎȏȎǾȆȒȆȑ ȏȎȔ ȏȀȐȀȓǼȇȆȉȀȌ ȒȓȆȌ ȄȌțȓȆȓȀ 2.4 òǡȐȖǼȑ ǥȍȈȒȎȐȐțȏȆȒȆȑ 
ȓȎȔ ǰȀȈȖȌȈȃȈȎȜó. ǡȉȎȊȎȜȇȘȑ, ȋǼȒȘ ȓȆȑ ȄȕȀȐȋȎȂǽȑ ȄȌțȑ ȒȔȌțȊȎȔ ȀȊȂȎȐǾȇȋȘȌ, ȇȀ 

ȉȀȇȎȐȈȒȓȎȜȌ ȓȀ ȄȌȀȏȎȋȄǾȌȀȌȓȀ ȒȓȀȓȈȉǻ ȃȄȃȎȋǼȌȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȋȄ ȒȉȎȏț ȓȆ ȃȈȀȒȕǻȊȈȒȆ 
ȋȈȀȑ ȃǾȉȀȈȆȑ ȉȀȈ ȈȒȎȐȐȎȏȆȋǼȌȆȑ ȄȋȏȄȈȐǾȀȑ ȂȈȀ ȓȎȌ ȏȀǾȉȓȆ.  

 

3.1. ǨȄȋȄȊȈȝȃȄȈȑ ǡȏȎȕǻȒȄȈȑ 

 

ǧ ȏȐȝȓȆ ȇȄȋȄȊȈȝȃȆȑ ȒȖȄȃȈȀȒȓȈȉǽ ȀȏțȕȀȒȆ ȉȀȓǻ ȓȆ ȃȈȀȃȈȉȀȒǾȀ ȀȌǻȏȓȔȍȆȑ ȄȌțȑ 
ȆȊȄȉȓȐȎȌȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ ȄǾȌȀȈ Ȏ ȉȀȇȎȐȈȒȋțȑ ȓȆȑ ȉȄȌȓȐȈȉǽȑ ȈȃǼȀȑ. ǯ ȉȀȇȎȐȈȒȋțȑ ȀȔȓǽȑ 

ȓȆȑ ȈȃǼȀȑ ȃȈȄȔȉȎȊȜȌȄȓȀȈ Ȁȏț ȓȎȌ ȏȐȎȒȃȈȎȐȈȒȋț ȓȎȔ ȄǾȃȎȔȑ ȒȓȎ ȎȏȎǾȎ Ȏ ȒȖȄȃȈȀȒȓǽȑ ȒȉȎȏȄȜȄȈ 
ȌȀ ȄȌȓǻȍȄȈ ȓȎ ȏȀȈȖȌǾȃȈ. ǳȎ ȏȀȐțȌ ǼȐȂȎ ȄȌȓǻȒȒȄȓȀȈ ȒȓȎ ȄǾȃȎȑ ȓȘȌ ȏȀȈȖȌȈȃȈȝȌ ȐțȊȘȌ 

(Role -Playing  Games - RPGs ). ǲȔȌȄȏȝȑ, ȓȎ ȏȀȈȖȌǾȃȈ ȒȖȄȃȈǻȅȄȓȀȈ ȝȒȓȄ ȌȀ ȄȌȒȘȋȀȓȝȌȄȈ 
ȓȀ ȁȀȒȈȉǻ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȘȌ ȆȊȄȉȓȐȎȌȈȉȝȌ ȏȀȈȖȌȈȃȈȝȌ ȐțȊȘȌ, țȏȘȑ ȀȔȓǻ 

ȏȐȎȒȃȈȎȐǾȒȓȆȉȀȌ ȒȓȆȌ ȄȌțȓȆȓȀ 1.4.  
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ǲȔȂȉȄȉȐȈȋǼȌȀ, Ȇ ȉȄȌȓȐȈȉǽ ȈȃǼȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȃȈȀȓȔȏȝȌȄȓȀȈ Șȑ Ȅȍǽȑ: òǬȈȀ ȎȋǻȃȀ ȏȎȔ 
ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ǼȌȀȌ ȋȀȖȆȓǽ ȉȀȈ ǼȌȀȌ ȋǻȂȎ ȓȀȍȈȃȄȜȎȔȌ ȒȄ ǼȌȀ ȋȀȂȈȉț ȃǻȒȎȑ ȂȈȀ ȌȀ 

ȀȌȓȈȋȄȓȘȏǾȒȎȔȌ ȔȏȄȐȕȔȒȈȉǻ ȏȊǻȒȋȀȓȀ ó. 
ǚȖȎȌȓȀȑ ȎȐǾȒȄȈ ȓȆȌ ȉȄȌȓȐȈȉǽ ȈȃǼȀ, ȓȎ ȄȏțȋȄȌȎ ȒȓǻȃȈȎ ȓȆȑ ȋȄȇȎȃȎȊȎȂǾȀȑ ȀȕȎȐǻ ȓȎȌ 

ȏȐȎȒȃȈȎȐȈȒȋț ȓȎȔ ȉȎȈȌȎȜ-ȒȓțȖȎȔ. ǤȄȃȎȋǼȌȎȔ țȓȈ ȓȎ ȏȀȈȖȌǾȃȈ ȀȌȀȏȓȜȒȒȄȓȀȈ ȒȓȎ ȏȊȀǾȒȈȎ ȓȆȑ 
ȏȀȐȎȜȒȀȑ ȏȓȔȖȈȀȉǽȑ ȄȐȂȀȒǾȀȑ ȉȀȈ ȃȄȌ ȏȐȎȎȐǾȅȄȓȀȈ ȂȈȀ ȄȋȏȎȐȈȉǽ ȉȔȉȊȎȕȎȐǾȀ, ȃȄȌ ȄǾȌȀȈ 

ȃȔȌȀȓǽ Ȇ ȜȏȀȐȍȆ ȏȐȀȂȋȀȓȈȉȎȜ ȉȎȈȌȎȜ. ǸȒȓțȒȎ, ȂȈȀ ȓȈȑ ȀȌǻȂȉȄȑ ȓȆȑ ȒȖȄȃȈȀȒȓȈȉǽȑ 
ȃȈȀȃȈȉȀȒǾȀȑ, ȇȀ ȇȄȘȐȆȇȄǾ ǼȌȀ ȔȏȎȇȄȓȈȉț ȉȎȈȌț. ǥȕțȒȎȌ ȓȎ ȏȀȈȖȌǾȃȈ ȀȌǽȉȄȈ ȒȓȎ ȄǾȃȎȑ ȓȘȌ 

ȏȀȈȖȌȈȃȈȝȌ ȐțȊȘȌ, Șȑ ȉȎȈȌț-ȒȓțȖȎȑ ȄȏȈȊǼȂȎȌȓȀȈ ȎȈ ȏȀǾȉȓȄȑ ȏȎȔ ȏȐȎȓȈȋȎȜȌ ȓȆ 
ȒȔȂȉȄȉȐȈȋǼȌȆ ȉȀȓȆȂȎȐǾȀ ȏȀȈȖȌȈȃȈȝȌ. ǧ ȀȏțȕȀȒȆ ȀȔȓǽ ȄȏȈȓȐǼȏȄȈ ȒȓȎȌ ȒȖȄȃȈȀȒȋț ȌȀ 

ȄȒȓȈǻȒȄȈ ȒȓȆȌ ȄȌȒȘȋǻȓȘȒȆ ȓȘȌ ȇȄȋȄȊȈȘȃȝȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ ȏȎȔ ȎȐǾȅȎȔȌ ȓȆȌ ȓȀȔȓțȓȆȓȀ 
ȀȔȓȝȌ ȓȘȌ ȏȀȈȖȌȈȃȈȝȌ.  

ǲȓȎ ȏȀȐțȌ ȏȀȈȖȌǾȃȈ, Ȏ ȏȀǾȉȓȆȑ ȇȀ ȄȌȒȀȐȉȝȌȄȈ ȓȎȌ ȐțȊȎ ȄȌțȑ ȋȀȖȆȓǽ. ǳȎ ȀȐȖǼȓȔȏȎ ȀȔȓț 
ȄǾȌȀȈ ȉȊȀȒȈȉț ȂȈȀ ȓȎ ȒȔȂȉȄȉȐȈȋǼȌȎ ȄǾȃȎȑ ȏȀȈȖȌȈȃȈȝȌ, ȋȄ ȓȆȌ ȏȀȐȎȔȒǾȀ ȓȎȔ ȌȀ ȄǾȌȀȈ ǽȃȆ 

ȉȀȇȈȄȐȘȋǼȌȆ Ȁȏț ȓȆȌ ȏȐȝȓȆ ǼȉȃȎȒȆ ȓȎȔ Dungeons & Dragons , ȓȎȔ ȏȐȝȓȎȔ ȄȋȏȎȐȈȉǻ 
ȃȈȀȇǼȒȈȋȎȔ ȏȀȈȖȌȈȃȈȎȜ ȐțȊȘȌ. ǯȈ ȏȀǾȉȓȄȑ ȏȎȔ ȄȏȈȊǼȂȎȔȌ ȓȎȌ ȐțȊȎ ȓȎȔ ȋȀȖȆȓǽ ȒȄ 

ȆȊȄȉȓȐȎȌȈȉǻ ȏȀȈȖȌǾȃȈȀ ȐțȊȘȌ, ȓȔȏȈȉǻ ȀȌȀȋǼȌȎȔȌ ȌȀ ǼȖȎȔȌ ȒȓȆ ȃȈǻȇȄȒȆ ȓȎȔȑ ǼȌȀ ȄȔȐȜ 

ȕǻȒȋȀ ȄȏȈȊȎȂȝȌ ȓțȒȎ ȒȓȎȌ ȎȏȊȈȒȋț țȒȎ ȉȀȈ ȒȓȈȑ ȄȏȈȇȄȓȈȉǼȑ ȄȌǼȐȂȄȈȄȑ ȓȎȔȑ. ǡȌȓǾȒȓȎȈȖȀ, 
țȒȎȌ ȀȕȎȐǻ ȓȈȑ ȏȐȎȉȊǽȒȄȈȑ, ȄǾȌȀȈ ȒȜȌȆȇȄȑ ȒȄ ȓǼȓȎȈȎȔ ȄǾȃȎȔȑ ȏȀȈȖȌǾȃȈȀ Ȇ ȀȌȓȈȋȄȓȝȏȈȒȆ 

ȄȖȇȐȝȌ ȋȄ ȍȄȖȘȐȈȒȓǼȑ ȈȉȀȌțȓȆȓȄȑ, ȀȏȀȈȓȝȌȓȀȑ ȓȆȌ ȀȌǻȏȓȔȍȆ ȄȔǼȊȈȉȓȘȌ ȒȓȐȀȓȆȂȈȉȝȌ. 
ǲȔȌȄȏȝȑ, ȉȀȓǻ ȓȎȌ ȒȖȄȃȈȀȒȋț ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȋǻȖȆȑ, ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȎ ȌȀ ȃȎȇȄǾ ǼȋȕȀȒȆ 

ȒȓȆȌ ȏȎȈȉȈȊǾȀ ȓȘȌ ȄȏȈȊȎȂȝȌ ȓțȒȎ ȂȈȀ ȓȎȌ ȏȀǾȉȓȆ țȒȎ ȉȀȈ ȂȈȀ ȓȎȔȑ ȀȌȓȈȏǻȊȎȔȑ. ǯ 
ȒȖȄȃȈȀȒȋțȑ ȀȔȓțȑ ȀȏȎȒȉȎȏȄǾ ȒȓȆȌ ȏȀȐȀȉǾȌȆȒȆ ȓȎȔ ȏȀǾȉȓȆ ȂȈȀ ȏȄȈȐȀȋȀȓȈȒȋț ȉȀȈ 

ȒȔȌȃȔȀȒȋț ȓȘȌ ȃȈȀȇǼȒȈȋȘȌ ȄȌȄȐȂȄȈȝȌ, ȋȄ ȒȓțȖȎ ȓȆȌ ȄȏǾȓȄȔȍȆ ȓȆȑ ȌǾȉȆȑ.    
ǬȄ ȓȈȑ ȃȆȋȈȎȔȐȂȈȉǼȑ ȀȏȎȕǻȒȄȈȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȌȀ ȄǾȌȀȈ ȉȀȇȎȐȈȒȋǼȌȄȑ, Ȇ ȃȈȀȃȈȉȀȒǾȀ 

ȋȏȎȐȄǾ ȌȀ ȏȐȎȖȘȐǽȒȄȈ ȒȓȎȌ ȏȐȎȒȃȈȎȐȈȒȋț ȓȎȔ ȄȜȐȎȔȑ. ǬȈȀ ȁǼȊȓȈȒȓȆ ȋȄȇȎȃȎȊȎȂǾȀ ȂȈȀ ȓȆȌ 
ȄȉȓǾȋȆȒȆ ȓȎȔ ȄȜȐȎȔȑ ȀȏȎȓȄȊȄǾ Ȇ ȃȈȄȐȄȜȌȆȒȆ ȄȌțȑ ȀȌǻȊȎȂȎȔ ȏȀȈȖȌȈȃȈȎȜ ȉȀȈ Ȇ ȒȜȂȉȐȈȒȆ 

ȓȘȌ ȀȏȀȈȓȎȜȋȄȌȘȌ ȏțȐȘȌ ȂȈȀ ȓȆȌ ȀȌǻȏȓȔȍȆ ȓȎȔ ȒȄ ȒȖǼȒȆ ȋȄ ȓȎȔȑ ȃȈȀȇǼȒȈȋȎȔȑ ȏțȐȎȔȑ ȓȆȑ 
ȏȀȐȎȜȒȀȑ ȄȐȂȀȒǾȀȑ. ǚȌȀ Ȁȏț ȓȀ ȏȊǼȎȌ ȀȌȀȂȌȘȐȈȒȋǼȌȀ ȏȀȐȀȃȄǾȂȋȀȓȀ ȆȊȄȉȓȐȎȌȈȉȎȜ 

ȏȀȈȖȌȈȃȈȎȜ ȐțȊȘȌ ȏȎȔ ȀȌȀȏȓȜȖȇȆȉȄ Ȁȏț ȋȈȀ ȋȈȉȐǽ ȎȋǻȃȀ ȋȄ ȏȄȐȈȎȐȈȒȋǼȌȎ 
ȏȐȎȚȏȎȊȎȂȈȒȋț ȄǾȌȀȈ ȓȎ Undertale  (2015) ȓȎȔ Toby Fox. ǲȔȂȉȄȉȐȈȋǼȌȀ, ȂȈȀ ȓȎ Undertale :  

¶ ǧ ȀȌǻȏȓȔȍȆ ȓȎȔ ȏȐȀȂȋȀȓȎȏȎȈǽȇȆȉȄ ȉȔȐǾȘȑ Ȁȏț ȓȎȌ ȃȆȋȈȎȔȐȂț ȓȎȔ, Toby Fox, Ȏ 

ȎȏȎǾȎȑ ȀȌǼȊȀȁȄ ȓȎ ȋȄȂȀȊȜȓȄȐȎ ȄȐȂȀȒȈȀȉț ȕțȐȓȎ, ȋȄ ȓȆȌ Temmie Chang  ȌȀ 
ȒȔȌȄȈȒȕǼȐȄȈ ȒȓȎȌ ȓȎȋǼȀ ȓȎȔ ȒȖȄȃȈȀȒȋȎȜ ȂȐȀȕȈȉȝȌ [18]. 

¶ ǯ ȏȐȎȚȏȎȊȎȂȈȒȋțȑ ȓȎȔ ȀȌǽȊȇȄ ȒȓȀ 51.000 ȃȎȊǻȐȈȀ, ȏȎȒț ȓȎ ȎȏȎǾȎ ȒȔȂȉȄȌȓȐȝȇȆȉȄ 

ȋǼȒȘ ȓȆȑ ȆȊȄȉȓȐȎȌȈȉǽȑ ȏȊȀȓȕțȐȋȀȑ Kickstarter  [18]. 
¶ ǧ ȏȄȐǾȎȃȎȑ ȀȌǻȏȓȔȍȆȑ ȓȎȔ ȃȈǽȐȉȆȒȄ 2 ǼȓȆ ȉȀȈ 7 ȋǽȌȄȑ [18].   

ǫȀȋȁǻȌȎȌȓȀȑ ȔȏțȗȆ ȓȎȔȑ ȏțȐȎȔȑ ȏȎȔ ȖȐȄȈǻȒȓȆȉȀȌ ȂȈȀ ȓȆȌ ȀȌǻȏȓȔȍȆ ȓȎȔ Undertale  
ȉȀȇǾȒȓȀȓȀȈ ȒȀȕǼȑ țȓȈ Ȇ ȃȆȋȈȎȔȐȂǾȀ ȄȌțȑ ȏȊǽȐȎȔȑ ȆȊȄȉȓȐȎȌȈȉȎȜ ȏȀȈȖȌȈȃȈȎȜ ȐțȊȘȌ ȒȓȎ 

ȏȊȀǾȒȈȎ ȓȆȑ ȏȓȔȖȈȀȉǽȑ ȄȐȂȀȒǾȀȑ ȄǾȌȀȈ ȀȏȀȂȎȐȄȔȓȈȉǽ. ǰȀȐțȓȈ Ȏ ȏȐȎȚȏȎȊȎȂȈȒȋțȑ ȓȎȔ 

Undertale  ȄǾȌȀȈ ȒȔȂȉȐȈȓȈȉǻ ȋȈȉȐțȑ ȂȈȀ ȓȀ ȃȄȃȎȋǼȌȀ ȓȆȑ ȁȈȎȋȆȖȀȌǾȀȑ, ȏȀȐȀȋǼȌȄȈ ǼȌȀ ȏȎȒț 
ȀȏȀȂȎȐȄȔȓȈȉț ȂȈȀ ȓȈȑ ȃȔȌȀȓțȓȆȓȄȑ ȓȆȑ ȒȔȂȉȄȉȐȈȋǼȌȆȑ ȄȐȂȀȒǾȀȑ. ǰǼȐȀȌ ȓȎȔ ȎȈȉȎȌȎȋȈȉȎȜ 

ȏȄȐȈȎȐȈȒȋȎȜ, Ȏ ȀȏȀȈȓȎȜȋȄȌȎȑ ȖȐțȌȎȑ ȀȌǻȏȓȔȍȆȑ, ȏȎȔ ȒȓȆȌ ȏȄȐǾȏȓȘȒȆ ȓȎȔ Undertale  ǽȓȀȌ 
2 ȖȐțȌȈȀ ȉȀȈ 7 ȋǽȌȄȑ, ȒȔȌȈȒȓǻ ǼȌȀ ȄȍǾȒȎȔ ȒȆȋȀȌȓȈȉț ȏȄȐȈȎȐȈȒȋț, ȉȀȇȝȑ ȔȏȄȐȁȀǾȌȄȈ ȓȎ 

ȃȈȀȇǼȒȈȋȎ ȖȐȎȌȎȃȈǻȂȐȀȋȋȀ ȏȎȔ ǼȖȄȈ ȓȄȇȄǾ ȂȈȀ ȓȆȌ ȄȐȂȀȒǾȀ. ǲȔȌȄȏȝȑ, ȄȕțȒȎȌ Ȇ ȀȌǻȏȓȔȍȆ 
ȄȌțȑ ȏȊǽȐȎȔȑ ȏȀȈȖȌȈȃȈȎȜ ȐțȊȘȌ ȔȏȄȐȁȀǾȌȄȈ ȓȎ ȉȀȇȎȐȈȒȋǼȌȎ ȄȜȐȎȑ ȓȎȔ ǼȐȂȎȔ, ȉȐǾȌȄȓȀȈ 

ȀȌȀȂȉȀǾȀ ȋȈȀ ȓȐȎȏȎȏȎǾȆȒȆ ȓȆȑ ȒȖȄȃȈȀȒȓȈȉǽȑ ȏȐȎȒǼȂȂȈȒȆȑ. ǧ ȓȐȎȏȎȏȎǾȆȒȆ ȀȔȓǽ ȄǾȌȀȈ Ȇ 
ȋȄȓȀȁȎȊǽ ȓȆȑ ȋȎȐȕǽȑ ȓȎȔ ǼȐȂȎȔ, Ȇ ȎȏȎǾȀ ȀȌȓǾ ȂȈȀ ǼȌȀ ȎȊȎȉȊȆȐȘȋǼȌȎ ȏȀȈȖȌǾȃȈ, ȇȀ ȄǾȌȀȈ 

ǼȌȀ ȊȄȈȓȎȔȐȂȈȉț ȏȐȘȓțȓȔȏȎ ȓȎ ȎȏȎǾȎ ȇȀ ȄȏȈȉȄȌȓȐȝȌȄȓȀȈ ȀȏȎȉȊȄȈȒȓȈȉǻ ȒȓȎ ȒȜȒȓȆȋȀ ȋǻȖȆȑ. 
ǡȔȓǽ Ȇ ȏȐȎȒǼȂȂȈȒȆ ȄȏȈȓȐǼȏȄȈ ȓȆȌ ȄȕȀȐȋȎȂǽ ȓȘȌ ȒȖȄȃȈȀȒȓȈȉȝȌ ȀȐȖȝȌ ȓȎȔ Adams  ȉȀȈ ȓȆ 

ȃȆȋȈȎȔȐȂǾȀ ȄȌțȑ ȀȍȈȎȊȎȂǽȒȈȋȎȔ ȓȄȊȈȉȎȜ ȏȐȎșțȌȓȎȑ.  
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3.2. ǪȀȌțȌȄȑ ȓȎȔ ǰȀȈȖȌȈȃȈȎȜ 
 

ǬȄ ȓȀ ȁȀȒȈȉǻ ȒȓȎȈȖȄǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȎȐȈȒȓȈȉȎȏȎȈȆȋǼȌȀ, ȀȉȎȊȎȔȇȄǾ Ȏ ȏȐȎȒȃȈȎȐȈȒȋțȑ 
ȓȘȌ ȉȀȌțȌȘȌ ȓȎȔ, ȎȈ ȎȏȎǾȎȈ ȒȓȆ ȒȔȌǼȖȄȈȀ ȇȀ ȋȄȓȀȓȐȀȏȎȜȌ ȒȄ ȋȆȖȀȌȈȒȋȎȜȑ ȏȎȔ ȇȀ 

ȐȔȇȋǾȅȎȔȌ ȓȆ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȋǻȖȆȑ ȓȎȔ ȏȐȘȓȎȓȜȏȎȔ.  
ǡȐȖȈȉǻ, ȎȐǾȅȎȌȓȀȈ ȎȈ ȓȐȄȈȑ ȒȔȋȋȄȓǼȖȎȌȓȄȑ ȖȀȐȀȉȓǽȐȄȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ: Ȏ ǰȀǾȉȓȆȑ 

(Player), Ȏ ȎȏȎǾȎȑ ȄȊǼȂȖȄȓȀȈ Ȁȏț ȓȎȌ ȖȐǽȒȓȆ, Ȏ ǢȎȆȇțȑ (Helper), ȏȎȔ ȄȊǼȂȖȄȓȀȈ Ȁȏț ǼȌȀ 

ȒȜȒȓȆȋȀ ǳȄȖȌȆȓǽȑ ǭȎȆȋȎȒȜȌȆȑ (AI) ȉȀȈ Ȏ ǡȌȓǾȏȀȊȎȑ (Enemy), ȓȎȔ ȎȏȎǾȎȔ ȎȈ ȄȌǼȐȂȄȈȄȑ 
ȉȀȇȎȐǾȅȎȌȓȀȈ Ȁȏț ǼȌȀȌ ȀȊȂțȐȈȇȋȎ ȏȀȐȀȂȘȂǽȑ ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ. ǪǻȇȄ ȖȀȐȀȉȓǽȐȀȑ 

ȃȈȀȇǼȓȄȈ ǼȌȀ ȒȜȌȎȊȎ ȀȐȈȇȋȆȓȈȉȝȌ ȓȈȋȝȌ, ȓȀ ȒȓȀȓȈȒȓȈȉǻ (Stats), ȏȎȔ ȀȌȓȈȏȐȎȒȘȏȄȜȎȔȌ ȓȈȑ 
ȈȉȀȌțȓȆȓȄȑ ȉȀȈ ȓȈȑ ȀȃȔȌȀȋǾȄȑ ȓȎȔ, ȋȄ ȒȆȋȀȌȓȈȉțȓȄȐȎ Ȁȏț ȀȔȓǻ ȌȀ ȄǾȌȀȈ ȎȈ ǰțȌȓȎȈ ǦȘǽȑ 

(Hit  Points). ǣȈȀ ȓȎȔȑ ȒȉȎȏȎȜȑ ȓȎȔ ȏȐȘȓȎȓȜȏȎȔ, Ȏ ǰȀǾȉȓȆȑ ȋȏȎȐȄǾ ȌȀ ȄȏȈȊǼȍȄȈ ȓȎȌ 
ȀȌȓǾȏȀȊȎ ȏȎȔ ȇȀ ȀȌȓȈȋȄȓȘȏǾȅȄȈ ȒȄ ȉǻȇȄ ȋǻȖȆ Ȁȏț ȋȈȀ ȏȐȎȉȀȇȎȐȈȒȋǼȌȆ ȊǾȒȓȀ ȓȄȒȒǻȐȘȌ 

ȃȈȀȕȎȐȄȓȈȉȝȌ ȄȖȇȐȝȌ. ǡȔȓȎǾ ȎȈ ȄȖȇȐȎǾ ǼȖȎȔȌ ȋȎȌȀȃȈȉǻ ȒȓȀȓȈȒȓȈȉǻ , ȏȐȎȒȃǾȃȎȌȓȀȑ ǼȓȒȈ 
ȋȄȂȀȊȜȓȄȐȎ ȒȓȐȀȓȆȂȈȉț ȁǻȇȎȑ ȒȓȆȌ ȄȋȏȄȈȐǾȀ.  

ǧ ȐȎǽ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȄǾȌȀȈ ȒȄȈȐȈȀȉǽ (turn -based ), ȒȔȌȄȏȝȑ ȎȈ ȖȀȐȀȉȓǽȐȄȑ 
ȄȌȄȐȂȎȜȌ ȃȈȀȃȎȖȈȉǻ ȁǻȒȆ ȋȈȀȑ ȏȐȎȉȀȇȎȐȈȒȋǼȌȆȑ ȒȄȈȐǻȑ: ǰȀǾȉȓȆȑ -> ǢȎȆȇțȑ -> ǡȌȓǾȏȀȊȎȑ. 

ǧ ȄȉȓǼȊȄȒȆ ȓȘȌ ȄȌȄȐȂȄȈȝȌ ȉȀȈ ȓȘȌ ȓȐȈȝȌ ȖȀȐȀȉȓǽȐȘȌ ȒȔȌȈȒȓǻ ȓȆȌ ȎȊȎȉȊǽȐȘȒȆ ȄȌțȑ 
ȂȜȐȎȔ (round ) ȉȀȈ ȓȆȌ ȄȉȉǾȌȆȒȆ ȄȌțȑ ȌǼȎȔ.  

ǳȎ ȏȀȈȖȌǾȃȈ ȓȄȐȋȀȓǾȅȄȓȀȈ țȓȀȌ ȄȉȏȊȆȐȘȇȄǾ ȋȈȀ Ȁȏț ȓȈȑ ȏȀȐȀȉǻȓȘ ȒȔȌȇǽȉȄȑ: 

¶ ǛȓȓȀ ǰȀǾȉȓȆ: ǥȉȏȊȆȐȝȌȄȓȀȈ țȓȀȌ ȎȈ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ǰȀǾȉȓȆ ȋȆȃȄȌȈȒȓȎȜȌ. 
¶ ǭǾȉȆ ǰȀǾȉȓȆ: ǥȉȏȊȆȐȝȌȄȓȀȈ țȓȀȌ ȎȈ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ǡȌȓȈȏǻȊȎȔ ȋȆȃȄȌȈȒȓȎȜȌ. 

ǡȍǾȅȄȈ ȌȀ ȒȆȋȄȈȘȇȄǾ țȓȈ Ȏ ȋȆȃȄȌȈȒȋțȑ ȓȘȌ ȏțȌȓȘȌ ȅȘǽȑ ȓȎȔ ǢȎȆȇȎȜ ȃȄȌ ȎȃȆȂȄǾ ȒȓȎȌ 

ȓȄȐȋȀȓȈȒȋț ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȀȊȊǻ ǼȖȄȈ Șȑ ȀȏȎȓǼȊȄȒȋȀ ȀȏȎȋǻȉȐȔȌȒȆ ȓȎȔ Ȁȏț ȓȆ ȋǻȖȆ. 
ǳǼȊȎȑ ȎȐǾȅȎȌȓȀȈ ȎȈ ȓȜȏȎȈ ȄȌȄȐȂȄȈȝȌ ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȄȉȓȄȊǼȒȄȈ ǼȌȀȑ ȖȀȐȀȉȓǽȐȀȑ ȉȀȓǻ ȓȆ 

ȃȈǻȐȉȄȈȀ ȓȆȑ ȒȄȈȐǻȑ ȓȎȔ. ǡȔȓǼȑ ȃȈȀȉȐǾȌȎȌȓȀȈ ȒȄ ȓȐȄȈȑ ȉȀȓȆȂȎȐǾȄȑ: 
1. ǪȈȌǽȒȄȈȑ ǦȆȋȈǻȑ (ǥȏȈȇǼȒȄȈȑ): ǝȓȀȌ ǼȌȀȑ ȖȀȐȀȉȓǽȐȀȑ ȄȉȓȄȊȄǾ ȋȈȀ ȄȏǾȇȄȒȆ, 

ȄȏȈȊǼȂȄȈ ǼȌȀȌ ȒȓțȖȎ Ȁȏț ȓȎȌ ȎȏȎǾȎ ȀȕȀȈȐȄǾȓȀȈ ǼȌȀȑ ȒȔȂȉȄȉȐȈȋǼȌȎȑ ȀȐȈȇȋțȑ ȏțȌȓȘȌ 
ȅȘǽȑ. ǯ ȀȐȈȇȋțȑ ȀȔȓțȑ ȉȀȇȎȐǾȅȄȓȀȈ Ȁȏț ȓȀ ȒȓȀȓȈȒȓȈȉǻ ȓȘȌ ȖȀȐȀȉȓǽȐȘȌ ȉȀȇȝȑ ȉȀȈ ȓȘȌ 

ȒȓȀȓȈȒȓȈȉȝȌ ȓȆȑ ȉǾȌȆȒȆȑ. 
2. ǪȈȌǽȒȄȈȑ ǡȊȊȀȂǽȑ ǲȓȀȓȈȒȓȈȉȝȌ: ǬȄ ȓȆȌ ȄȉȓǼȊȄȒȆ ȋȈȀȑ ȓǼȓȎȈȀȑ ȉǾȌȆȒȆȑ, ǼȌȀȑ 

ȖȀȐȀȉȓǽȐȀȑ ȋȄȓȀȁǻȊȄȈ ȒȔȂȉȄȉȐȈȋǼȌȀ ȒȓȀȓȈȒȓȈȉǻ ȄȌțȑ ȄȏȈȊȄȂȋǼȌȎȔ ȖȀȐȀȉȓǽȐȀ ȂȈȀ 
ȓȐȄȈȑ ȂȜȐȎȔȑ. ǯȈ ȉȈȌǽȒȄȈȑ ȀȔȓǼȑ ȄȏȈȓȐǼȏȎȔȌ ȉȀȈ ȓȆȌ ȋȄȓȀȁȎȊǽ ȒȓȀȓȈȒȓȈȉȝȌ ȓȎȔ ǾȃȈȎȔ 

ȓȎȔ ȖȀȐȀȉȓǽȐȀ. 
3. ǪȈȌǽȒȄȈȑ ǥȏȀȌȀȕȎȐǻȑ ǰțȌȓȘȌ ǦȘǽȑ: ǯȈ ȉȈȌǽȒȄȈȑ ȀȔȓǽȑ ȓȆȑ ȉȀȓȆȂȎȐǾȀȑ 

ȀȏȎȓȄȊȎȜȌ ȔȏȎ-ȉȀȓȆȂȎȐǾȀ ȓȘȌ ȉȈȌǽȒȄȘȌ ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ, ȉȀȇȝȑ ȋȄȓȀȁǻȊȎȔȌ ǼȌȀ 
ȒȔȂȉȄȉȐȈȋǼȌȎ ȒȓȀȓȈȒȓȈȉț ȄȌțȑ ȖȀȐȀȉȓǽȐȀ. ǯȈ ȉȜȐȈȄȑ ȃȈȀȕȎȐǼȑ ȓȎȔȑ ȄǾȌȀȈ țȓȈ ȀȊȊǻȅȎȔȌ 

ȏǻȌȓȀ ȓȎ ǾȃȈȎ ȒȓȀȓȈȒȓȈȉț (ȓȎȔȑ ȏțȌȓȎȔȑ ȅȘǽȑ) ȉȀȈ țȓȈ Ȇ ȀȊȊȀȂǽ ȄǾȌȀȈ ȋțȌȈȋȆ.  
 

3.3. ǯȐȈȒȋțȑ ȓȘȌ ǤȎȋȈȉȝȌ ǲȓȎȈȖȄǾȘȌ  

 
ǬȄ ȓȆȌ ȎȊȎȉȊǽȐȘȒȆ ȓȎȔ ȒȓȀȃǾȎȔ ȓȆȑ ȈȃǼȀȑ, Ȇ ȃȈȀȃȈȉȀȒǾȀ ȋȄȓȀȁȀǾȌȄȈ ȒȓȎ ȒȓǻȃȈȎ ȓȆȑ 

ȄȏȄȍȄȐȂȀȒǾȀȑ. ǲȄ ȀȔȓț ȓȎ ȒȓǻȃȈȎ ȎȈ ȉȀȌțȌȄȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȏȐǼȏȄȈ ȌȀ ȋȄȓȀȓȐȀȏȎȜȌ ȀȐȖȈȉǻ 
ȒȄ ȃȎȋȈȉǻ ȒȓȎȈȖȄǾȀ ȉȀȈ ȋȆȖȀȌȈȒȋȎȜȑ ȉȀȈ ȒȓȆ ȒȔȌǼȖȄȈȀ ȀȔȓȎǾ ȎȈ ȋȆȖȀȌȈȒȋȎǾ ȌȀ 

ȔȊȎȏȎȈȆȇȎȜȌ ȒȄ ȉȝȃȈȉȀ. ǲȓȆȌ ȏȀȐȎȜȒȀ ȄȌțȓȆȓȀ, ȇȀ ȎȐȈȒȓȎȜȌ ȓȀ ȁȀȒȈȉǻ ȃȎȋȈȉǻ ȒȓȎȈȖȄǾȀ 
ȏȎȔ ȖȐȆȒȈȋȎȏȎȈȎȜȌ ȎȈ ȋȆȖȀȌȈȒȋȎǾ ȂȈȀ ȌȀ ȉȀȇȎȐǾȒȎȔȌ ȓȆȌ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. 
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3.3.1. ǢȀȒȈȉǻ ǤȎȋȈȉǻ ǲȓȎȈȖȄǾȀ  

ǰȐȈȌ ȓȎȌ ȎȐȈȒȋț ȓȘȌ ȉȄȌȓȐȈȉȝȌ ȎȌȓȎȓǽȓȘȌ, ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȎ ȌȀ ȓȄȇȎȜȌ ȃȜȎ ȃȎȋȈȉǻ 

ȒȓȎȈȖȄǾȀ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȓȆȌ ȎȋȀȊǽ ȀȊȊȆȊȄȏǾȃȐȀȒȆ ȓȎȔȑ. 

ǡȐȖȈȉǻ, ȎȐǾȅȎȌȓȀȈ ȎȈ ȎȌȓțȓȆȓȄȑ òǳȜȏȎȑ ǦȆȋȈǻȑó (dmgTypes ). ǡȔȓǼȑ ȎȈ ȎȌȓțȓȆȓȄȑ 
ȀȌȀȏȀȐȈȒȓȎȜȌ ȓȎȌ ȓȐțȏȎ ȋȄ ȓȎȌ ȎȏȎǾȎ ȏȐȎȉȀȊȄǾ ȓȆȌ ȅȆȋȈǻ ȓȆȑ ȋȈȀ ȄȏǾȇȄȒȆ. ǬȏȎȐȎȜȌ ȌȀ 

ȏȄȐȈȂȐȀȕȎȜȌ ȋȄ ȃȜȎ ȒȔȋȁȎȊȈȉǻ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ: 
¶ ǝȌȎȋȀ (Name ): ǳȎ ȋȎȌȀȃȈȉț țȌȎȋȀ ȓȎȔ ȓȜȏȎȔ. 

¶ ǪȀȓȆȂȎȐǾȀ (Category ): ǧ ȄȔȐȜȓȄȐȆ ȉȀȓȆȂȎȐǾȀ ȒȓȆȌ ȎȏȎǾȀ ȀȌǽȉȄȈ. ǚȌȀȑ ȓȜȏȎȑ 
ȅȆȋȈǻȑ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ ȄǾȓȄ ȕȔȒȈȉțȑ (Physical ) ȄǾȓȄ ȄȈȃȈȉțȑ (Special ). 

ǲȓȆȌ ȄȈȉțȌȀ 3.1 ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ ȎȈ 9 ȓȜȏȎȈ ȅȆȋȈǻȑ ȏȎȔ ȒȔȋȏȄȐȈȊȀȋȁǻȌȎȌȓȀȈ ȒȓȎ 
ȏȐȘȓțȓȔȏȎ. 

 

              
 
ǳȎ ȃȄȜȓȄȐȎ ȁȀȒȈȉț ȃȎȋȈȉț ȒȓȎȈȖȄǾȎ ȄǾȌȀȈ ȎȈ ȎȌȓțȓȆȓȄȑ òǬȄȓȐȆȓǽȑó (Counter ). ǥǾȌȀȈ 

ǼȌȀ ȒȜȌȎȊȎ Ȁȏț ȏǼȌȓȄ ȒȜȌȇȄȓȄȑ ȎȌȓțȓȆȓȄȑ ȏȎȔ ȏȀȐȀȉȎȊȎȔȇȎȜȌ ȓȆȌ ȃȈǻȐȉȄȈȀ ȓȘȌ 
ȏȐȎȒȘȐȈȌȝȌ ȀȊȊȀȂȝȌ ȏȎȔ ȏȐȎȉȀȊȎȜȌ ȎȈ ȉȈȌǽȒȄȈȑ ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ ȒȓȀ ȒȓȀȓȈȒȓȈȉǻ. 

ǪǻȇȄ ȋȄȓȐȆȓǽȑ ǼȖȄȈ ȃȜȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ: 

o ǡȐȈȇȋțȑ (Number ): ǳȎ ȋȎȌȀȃȈȉț ȀȌȀȂȌȘȐȈȒȓȈȉț ȓȎȔ ȀȌȓǾȒȓȎȈȖȎȔ ȋȄȓȐȆȓǽ. 
o ǬǼȓȐȆȒȆ (Count ): ǳȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȏȎȔ ȋȄȓȐǻȄȈ ȓȎȔȑ ȂȜȐȎȔȑ ȏȎȔ ǼȖȎȔȌ 

ȎȊȎȉȊȆȐȘȇȄǾ Ȁȏț ȓȆȌ ȄȉȓǼȊȄȒȆ ȓȆȑ ȉǾȌȆȒȆȑ ȏȎȔ ȏȀȐȀȉȎȊȎȔȇȄǾ.  
 

3.3.2. ǪȄȌȓȐȈȉǻ ǤȎȋȈȉǻ ǲȓȎȈȖȄǾȀ  

ǳȎ ȒȜȒȓȆȋȀ ȓȆȑ ȋǻȖȆȑ ȏȄȐȈȒȓȐǼȕȄȓȀȈ ȂȜȐȘ Ȁȏț ȓȎȔȑ ȖȀȐȀȉȓǽȐȄȑ ȉȀȈ ȓȈȑ ȉȈȌǽȒȄȈȑ ȏȎȔ 

ȀȔȓȎǾ ȄȉȓȄȊȎȜȌ.  
 

ǳȀ ȏȐȝȓȀ ȉȄȌȓȐȈȉǻ ȃȎȋȈȉǻ ȒȓȎȈȖȄǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȄǾȌȀȈ ȎȈ ȎȌȓțȓȆȓȄȑ òǶȀȐȀȉȓǽȐȀȑó 
(Character ). ǳȎ ȏȐȘȓțȓȔȏȎ ȏȄȐȈȊȀȋȁǻȌȄȈ ȓȐȄȈȑ ȓǼȓȎȈȄȑ ȎȌȓțȓȆȓȄȑ, ȓȎȌ ǰȀǾȉȓȆ (Player ), 

ȓȎȌ ǢȎȆȇț (Helper ) ȉȀȈ ȓȎȌ ǡȌȓǾȏȀȊȎ (Enemy ). ǪǻȇȄ ȖȀȐȀȉȓǽȐȀȑ ȏȄȐȈȂȐǻȕȄȓȀȈ Ȁȏț 

ǼȌȀ ȒȜȌȎȊȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ ȏȎȔ ȉȀȇȎȐǾȅȎȔȌ ȓȈȑ ȈȉȀȌțȓȆȓȄȑ ȉȀȈ ȀȃȔȌȀȋǾȄȑ ȓȎȔ: 
¶ ǡȐȈȇȋȆȓȈȉǻ ǶȀȐȀȉȓȆȐȈȒȓȈȉǻ: 

o ǰțȌȓȎȈ ǦȘǽȑ (HP ): ǧ ȋǼȂȈȒȓȆ ȀȌȓȎȖǽ ȓȎȔ ȖȀȐȀȉȓǽȐȀ ȀȏǼȌȀȌȓȈ ȒȄ 
ȄȏȈȇǼȒȄȈȑ. 

o ǳȐǼȖȎȌȓȄȑ ǰțȌȓȎȈ ǦȘǽȑ (CHP ): ǯȈ ȏțȌȓȎȈ ȅȘǽȑ ȏȎȔ ȃȈȀȇǼȓȄȈ Ȏ 
ȖȀȐȀȉȓǽȐȀȑ ȒȄ ȉǻȇȄ ȃȄȃȎȋǼȌȆ ȒȓȈȂȋǽ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ.  
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o ǥȏǾȇȄȒȆ (ATK ): ǧ ȈȉȀȌțȓȆȓȀ ȓȎȔ ȖȀȐȀȉȓǽȐȀ ȌȀ ȄȉȓȄȊȄǾ ȕȔȒȈȉǼȑ 
ȄȏȈȇǼȒȄȈȑ.  

o ǘȋȔȌȀ (DEF ): ǧ ȈȉȀȌțȓȆȓȀ ȓȎȔ ȖȀȐȀȉȓǽȐȀ ȌȀ ȀȌȓȈȋȄȓȘȏǾȅȄȈ ȕȔȒȈȉǼȑ 
ȄȏȈȇǼȒȄȈȑ. 

o ǥȈȃȈȉǽ ǥȏǾȇȄȒȆ (SP.ATK ): ǧ ȈȉȀȌțȓȆȓȀ ȓȎȔ ȖȀȐȀȉȓǽȐȀ ȌȀ ȄȉȓȄȊȄǾ 
ȄȈȃȈȉǼȑ ȄȏȈȇǼȒȄȈȑ. 

o ǥȈȃȈȉǽ ǘȋȔȌȀ (SP.DEF ): ǧ ȈȉȀȌțȓȆȓȀ ȓȎȔ ȖȀȐȀȉȓǽȐȀ ȌȀ ȀȌȓȈȋȄȓȘȏǾȅȄȈ 
ȄȈȃȈȉǼȑ ȄȏȈȇǼȒȄȈȑ.  

o ǳȀȖȜȓȆȓȀ (SPD): ǧ ȓȀȖȜȓȆȓȀ ȄȉȓǼȊȄȒȆȑ ȄȏȈȇǼȒȄȘȌ, ȉȀȇȝȑ ȉȀȈ ȓȀ 
ȀȌȓȀȌȀȉȊȀȒȓȈȉǻ ȂȈȀ ȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȎȔȑ.  

¶ ǲȔȋȁȎȊȈȉǻ ǶȀȐȀȉȓȆȐȈȒȓȈȉǻ: 

o ǝȌȎȋȀ (Name ): ǳȎ ȀȌȀȂȌȘȐȈȒȓȈȉț țȌȎȋȀ ȓȎȔ ȖȀȐȀȉȓǽȐȀ. 
o ǡȌȓȈȒȓǻȒȄȈȑ (RES ): ǫǾȒȓȀ ȏȎȔ ȏȄȐȈǼȖȄȈ țȊȎȔȑ ȓȎȔȑ dmgTypes ȓȎȔȑ 

ȎȏȎǾȎȔȑ Ȏ ȖȀȐȀȉȓǽȐȀȑ ȄǾȌȀȈ ȈȉȀȌțȑ ȌȀ ȀȌȓȈȋȄȓȘȏǾȅȄȈ ȀȏȎȓȄȊȄȒȋȀȓȈȉǻ. 
o ǡȃȔȌȀȋǾȄȑ (VUL ): ǫǾȒȓȀ ȏȎȔ ȏȄȐȈǼȖȄȈ țȊȎȔȑ ȓȎȔȑ dmgTypes ȓȎȔȑ ȎȏȎǾȎȔȑ 

Ȏ ȖȀȐȀȉȓǽȐȀȑ ȃȄȌ ȄǾȌȀȈ ȈȉȀȌțȑ ȌȀ ȀȌȓȈȋȄȓȘȏǾȅȄȈ ȀȏȎȓȄȊȄȒȋȀȓȈȉǻ.  
 

ǯȈ ȄȌǼȐȂȄȈȄȑ ȏȎȔ ȋȏȎȐȎȜȌ ȌȀ ȄȉȓȄȊǼȒȎȔȌ ȎȈ ȏȀȐȀȏǻȌȘ ȖȀȐȀȉȓǽȐȄȑ, ȀȌȀȏȀȐǾȒȓȀȌȓȀȈ 
Ȁȏț ȓȆ ȃȄȜȓȄȐȆ ȉȄȌȓȐȈȉǽ ȎȌȓțȓȆȓȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȓȆȌ òǪǾȌȆȒȆó (Move ). ǪǻȇȄ 

ȋȄȋȎȌȘȋǼȌȆ ȉǾȌȆȒȆ ȄǾȌȀȈ ȋȈȀ ȒȜȌȇȄȓȆ ȎȌȓțȓȆȓȀ, ȓȆȑ ȎȏȎǾȀȑ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȎȐǾȅȎȔȌ 
ȓȆ ȕȜȒȆ ȉȀȈ ȓȆ ȊȄȈȓȎȔȐȂǾȀ ȓȆȑ: 

¶ ǡȐȈȇȋȆȓȈȉǻ ǶȀȐȀȉȓȆȐȈȒȓȈȉǻ: 

o ǤȜȌȀȋȆ (movePower ): ǧ ȁȀȒȈȉǽ ȈȒȖȜȑ ȋȈȀȑ ȄȏǾȇȄȒȆȑ ǽ ȓȎ ȋǼȂȄȇȎȑ ȓȆȑ 
ȀȊȊȀȂǽȑ ȄȌțȑ ȒȓȀȓȈȒȓȈȉȎȜ.  

o ǪȀȇȔȒȓǼȐȆȒȆ (moveDelay ): ǬȈȀ ȓȈȋǽ ȏȎȔ ȓȐȎȏȎȏȎȈȄǾ ȓȆȌ ȓȀȖȜȓȆȓȀ ȓȎȔ 
ȄȏȈȓȈȇǼȋȄȌȎȔ ȉȀȓǻ ȓȆȌ ȄȉȓǼȊȄȒȆ ȋȈȀȑ ȄȏǾȇȄȒȆȑ. 

¶ ǲȔȋȁȎȊȈȉǻ ǶȀȐȀȉȓȆȐȈȒȓȈȉǻ: 
o ǝȌȎȋȀ (moveName ): ǳȎ țȌȎȋȀ ȓȆȑ ȉǾȌȆȒȆȑ. 

o ǡȌȀȂȌȘȐȈȒȓȈȉț (moveNumber ): ǚȌȀȑ ȋȎȌȀȃȈȉțȑ ȉȘȃȈȉțȑ ȂȈȀ ȓȆȌ 
ȀȌȀȂȌȝȐȈȒȆ ȋȈȀȑ ȉǾȌȆȒȆȑ. ǯ ȀȐȈȇȋțȑ ȀȔȓțȑ ȍȄȉȈȌǻȄȈ ȋȄ 1 ȂȈȀ ȓȈȑ ȄȏȈȇǼȒȄȈȑ, ȋȄ 

2 ȂȈȀ ȓȈȑ ȉȈȌǽȒȄȈȑ ȒȓȀȓȈȒȓȈȉȝȌ ȉȀȈ ȋȄ 3 ȂȈȀ ȓȈȑ ȉȈȌǽȒȄȈȑ ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ 
ȅȘǽȑ. 

o ǬȄȓȐȆȓǽȑ (moveCounter ): ǯ ȀȌȀȂȌȘȐȈȒȓȈȉțȑ ȀȐȈȇȋțȑ ȓȎȔ ȋȄȓȐȆȓǽ ȏȎȔ 
ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ Ȁȏț ȋȈȀ ȉǾȌȆȒȆ ȒȓȀȓȈȒȓȈȉȝȌ.  

o ǲȓțȖȎȑ (moveTarget ): ǯ ȖȀȐȀȉȓǽȐȀȑ-ȒȓțȖȎȑ ȓȆȑ ȉǾȌȆȒȆȑ. ǡȔȓț ȓȎ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȀȍȈȎȏȎȈȄǾȓȀȈ ȀȏȎȉȊȄȈȒȓȈȉǻ Ȁȏț ȓȈȑ ȉȈȌǽȒȄȈȑ ȒȓȀȓȈȒȓȈȉȝȌ ȉȀȈ 
ȏțȌȓȘȌ ȅȘǽȑ țȏȎȔ Ȏ ȒȓțȖȎȑ ȄǾȌȀȈ ȏǻȌȓȀ Ȏ ǾȃȈȎȑ. 

o ǲȓȀȓȈȒȓȈȉǻ (moveStats ): ǪȀȇȎȐǾȅȄȈ ȏȎȈȀ Ȁȏț ȓȀ ȒȓȀȓȈȒȓȈȉǻ ȓȎȔ 
ȖȀȐȀȉȓǽȐȀ-ȒȓțȖȎȔ ȇȀ ȋȄȓȀȁǻȊȄȈ Ȇ ȉǾȌȆȒȆ. 

o ǳȜȏȎȑ ǦȆȋȈǻȑ (moveDmgType ): ǚȌȀ ȒȜȌȇȄȓȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȓȎ ȎȏȎǾȎ 
ȏȄȐȈǼȖȄȈ ȋȈȀ ǽ ȏȄȐȈȒȒțȓȄȐȄȑ ȎȌȓțȓȆȓȄȑ dmgType ȏȎȔ ȎȐǾȅȎȔȌ ȓȈ ȓȜȏȎȔȑ ȅȆȋȈǻȑ 

ȏȐȎȉȀȊȄǾ Ȇ ȄȏǾȇȄȒȆ.  
o ǤȈǻȊȎȂȎȑ (moveDialogue ): ǳȎ ȉȄǾȋȄȌȎ ȏȎȔ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ Ȁȏț ȓȎȔȑ 

ȋȆȖȀȌȈȒȋȎȜȑ ȂȈȀ ȓȆȌ ȄȌȆȋǼȐȘȒȆ ȓȎȔ ȏȀǾȉȓȆ ȒȖȄȓȈȉǻ ȋȄ ȓȆȌ ȉǾȌȆȒȆ ȏȎȔ 
ȄȉȓȄȊǼȒȓȆȉȄ.  

 
ǲȓȆȌ ȄȈȉțȌȀ 3.2 ȏȀȐȎȔȒȈǻȅȄȓȀȈ Ȏ ȉȀȓǻȊȎȂȎȑ ȋȄ țȊȄȑ ȓȈȑ ȃȈȀȇǼȒȈȋȄȑ ȉȈȌǽȒȄȈȑ ȓȎȔ 

ȏȀȈȖȌȈȃȈȎȜ. 
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ǣȈȀ ȓȈȑ ȉȈȌǽȒȄȈȑ ȅȆȋȈǻȑ ȄǾȌȀȈ ȃȔȌȀȓǽ Ȇ ȒȔȋȏȊǽȐȘȒȆ ȓȆȑ ȓȈȋǽȑ ȓȎȔ ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ 

òmoveTypeó ȉȀȇȝȑ ȓȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȀȔȓț ȏȐȎȒȃȈȎȐǾȅȄȈ ȓȎȌ ȓȜȏȎ ȓȆȑ ȅȆȋȈǻȑ ȏȎȔ 

ȏȐȎȉȀȊȄǾ Ȇ ȄȏǾȇȄȒȆ. ǣȈȀ ȏȀȐǻȃȄȈȂȋȀ, Ȇ ȉǾȌȆȒȆ Electric Hammer, ǼȖȄȈ ȓȎȔȑ ȓȜȏȎȔȑ ȅȆȋȈǻȑ 
Electric  (4) ȉȀȈ Bludgeoning  (9). ǡȔȓț ȃȈȉȀȈȎȊȎȂȄǾȓȀȈ Ȁȏț ȓȎ ȂȄȂȎȌțȑ țȓȈ Ȇ ȏȐțȒȉȐȎȔȒȆ 

ȓȎȔ ȒȔȂȉȄȉȐȈȋǼȌȎȔ țȏȊȎȔ ȒȄ ǼȌȀȌ ȒȓțȖȎ ȏȐȎȉȀȊȄǾ ȅȆȋȈǻ ȓțȒȎ ȋǼȒȘ ȓȆȑ ȒȜȂȉȐȎȔȒȆȑ Ȁȏț 
ȓȆ ȕȔȒȈȉǽ ȉȐȎȜȒȆ (Bludgeoning ) , țȒȎ ȉȀȈ ȋǼȒȘ ȓȎȔ ȆȊȄȉȓȐȈȒȋȎȜ ȏȎȔ ȏȀȐǻȂȄȈ (Electric ). 

ǯȈ ȀȐȈȇȋȆȓȈȉǼȑ ȓȈȋǼȑ ȓȘȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ òmovePoweró ȉȀȈ òmoveDelayó ȇȀ 
ȉȀȇȎȐȈȒȓȎȜȌ ȉȀȓǻ ȓȎ ȒȓǻȃȈȎ ȓȆȑ ȁȄȊȓȈȒȓȎȏȎǾȆȒȆȑ.  

ǣȈȀ ȓȈȑ ȉȈȌǽȒȄȈȑ ȋȄȓȀȁȎȊǽȑ ȒȓȀȓȈȒȓȈȉȝȌ, Ȇ ȓȈȋǽ ȓȎȔ ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ òmovePoweró 
ȉȀȇȎȐǾȅȄȓȀȈ ȁǻȒȄȈ ȓȎȌ Ȅȍǽȑ ȉȀȌțȌȀ: òȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 3 ȒȓȆȌ ȏȄȐǾȏȓȘȒȆ ȋȄȓȀȁȎȊǽȑ ȄȌțȑ 

ȋțȌȎ ȒȓȀȓȈȒȓȈȉȎȜ, ȉȀȈ ȓȆȌ ȓȈȋǽ 2 ȒȓȆȌ ȏȄȐǾȏȓȘȒȆ ȋȄȓȀȁȎȊǽȑ ȃȜȎ ȒȓȀȓȈȒȓȈȉȝȌó.  
ǳǼȊȎȑ, ȂȈȀ ȓȈȑ ȉȈȌǽȒȄȈȑ ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ ȃȄȌ ȀȏȎȃǾȃȄȓȀȈ ȓȈȋǽ ȒȓȎ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉț òmovePoweró, ȉȀȇȝȑ Ȇ ȓȈȋǽ ȓȎȔ ȃǾȌȄȓȀȈ Ȁȏț ǼȌȀȌ ȀȊȂțȐȈȇȋȎ ȏȀȐȀȂȘȂǽȑ 
ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ. ǳȎ ȄȜȐȎȑ ȓȈȋȝȌ ȓȎȔ ȀȊȂȎȐǾȇȋȎȔ ȇȀ ȎȐȈȒȓȈȉȎȏȎȈȆȇȄǾ ȉȀȓǻ ȓȎ ȒȓǻȃȈȎ ȓȆȑ 

ȁȄȊȓȈȒȓȎȏȎǾȆȒȆȑ.  
 

3.3.3. ǥȒȘȓȄȐȈȉǽ ǯȈȉȎȌȎȋǾȀ 

ǲȓȎ ȏȀȐțȌ ȒȜȒȓȆȋȀ, Ȏ ȋȎȌȀȃȈȉțȑ ȏțȐȎȑ ȓȆȑ ȄȒȘȓȄȐȈȉǽȑ ȎȈȉȎȌȎȋǾȀȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ 

ȄǾȌȀȈ ȎȈ ȏțȌȓȎȈ ȅȘǽȑ, ȒȔȂȉȄȉȐȈȋǼȌȀ ȓȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉț CHP  ȉǻȇȄ ȖȀȐȀȉȓǽȐȀ ȉȀȇȎȐǾȅȄȈ 
ȓȆȌ ȄȏȈȁǾȘȒȆ ȓȎȔ ȒȓȎ ȏȀȈȖȌǾȃȈ. ǯȈ ȄȏȈȇǼȒȄȈȑ ȊȄȈȓȎȔȐȂȎȜȌ Șȑ òȒȓȐȀȂȂȈȒȓǼȑó , ȀȕȀȈȐȝȌȓȀȑ 

ȓȎȌ ȏțȐȎ Ȁȏț ȓȎ ȒȜȒȓȆȋȀ, ȄȌȝ ȎȈ ȉȈȌǽȒȄȈȑ ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ ȊȄȈȓȎȔȐȂȎȜȌ Șȑ 
òȏȆȂǼȑó, ȄȈȒǻȂȎȌȓȀȑ ȓȎȌ ȍȀȌǻ ȒȓȎ ȏȀȈȖȌǾȃȈ. ǧ ȃȈȀȖȄǾȐȈȒȆ ȀȔȓǽȑ ȓȆȑ ȐȎǽȑ ȀȏȎȓȄȊȄǾ ȓȎȌ 

ȏȔȐǽȌȀ ȓȆȑ ȒȓȐȀȓȆȂȈȉǽȑ ȓȎȔ ȏȀǾȉȓȆ. 

 

3.3.4. ǴȏȎȒȓȆȐȈȉȓȈȉǻ ǤȎȋȈȉǻ ǲȓȎȈȖȄǾȀ ȂȈȀ ȓȆȌ ǤȈȀȖȄǾȐȈȒȆ ǱȎǽȑ ȓȎȔ ǲȔȒȓǽȋȀȓȎȑ 

ǬǻȖȆȑ 

ǰǼȐȀȌ ȓȘȌ ȎȌȓȎȓǽȓȘȌ ȏȎȔ ȀȕȎȐȎȜȌ ȓȎ ȉțȒȋȎ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, Ȏ ȒȖȄȃȈȀȒȋțȑ ȀȏȀȈȓȄǾ ȉȀȈ 
ǼȌȀ ȒȜȌȎȊȎ ȎȌȓȎȓǽȓȘȌ ȏȎȔ ȃȈȀȖȄȈȐǾȅȄȓȀȈ ȓȆ ȃȎȋǽ ȓȆȑ ȋǻȖȆȑ.  
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ǡȐȖȈȉǻ, Ȇ ȒȔȋȁȎȊȈȉǽ ȎȌȓțȓȆȓȀ òǥȏȈȊȄȂȋǼȌȎȑ ǰȀǾȉȓȆȑó (chosenEnemy ) 
ȀȏȎȇȆȉȄȜȄȈ ȓȆȌ ȄȏȈȊȎȂǽ ȓȎȔ ȖȐǽȒȓȆ Ȁȏț ȓȆ ȊǾȒȓȀ ȓȘȌ ȓȄȒȒǻȐȘȌ ȃȈȀȇǼȒȈȋȘȌ ȄȖȇȐȝȌ ȉȀȈ 

ȊȄȈȓȎȔȐȂȄǾ Șȑ ȄǾȒȎȃȎȑ ȂȈȀ ȓȎȌ ȋȆȖȀȌȈȒȋț ȏȎȔ ȇȀ ȃȈȀȋȎȐȕȝȒȄȈ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȆȑ 
ȎȌȓțȓȆȓȀȑ Enemy.  

ǣȈȀ ȓȆȌ ȎȐȇǽ ȃȈȀȖȄǾȐȈȒȆ ȓȆȑ ȃȈȀȃȎȖǽȑ ȓȘȌ ȒȄȈȐȝȌ ȎȐǾȅȄȓȀȈ Ȇ ȒȜȌȇȄȓȆ ȎȌȓțȓȆȓȀ 
òǤȈȀȖȄȈȐȈȒȓǽȑ ǲȄȈȐȝȌó (turnManager ). ǧ ȎȌȓțȓȆȓȀ ȀȔȓǽ ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȃȜȎ 

ȒȔȋȁȎȊȈȉǻ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ: 
1. ǳȐǼȖȎȌ ǲȄȈȐǻ (currentTurn ): ǪȀȓȀȂȐǻȕȄȈ ȏȎȈȎȑ ȖȀȐȀȉȓǽȐȀȑ ǼȖȄȈ ȒȄȈȐǻ ȌȀ 

ȃȐǻȒȄȈ. 
2. ǰȐȎȆȂȎȜȋȄȌȆ ǲȄȈȐǻ (previousTurn ): ǡȏȎȇȆȉȄȜȄȈ ȏȎȈȎȑ ȖȀȐȀȉȓǽȐȀȑ ȄǾȖȄ 

ȏȐȎȆȂȎȔȋǼȌȘȑ ȒȄȈȐǻ, ȄȏȈȓȐǼȏȎȌȓȀȑ ȒȓȎ ȒȜȒȓȆȋȀ ȌȀ ȄȏȀȌȀȊǻȁȄȈ ȋȈȀ ȒȄȈȐǻ ȄǻȌ 
ȉȐȈȇȄǾ ȀȏȀȐȀǾȓȆȓȎ.  

ǳȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȀȔȓǻ ȊȀȋȁǻȌȎȔȌ ȋȈȀ Ȁȏț ȓȈȑ ȏȐȎȉȀȇȎȐȈȒȋǼȌȄȑ ȓȈȋǼȑ òǲȄȈȐǻ 
ǰȀǾȉȓȆó (PT ), òǲȄȈȐǻ ǢȎȆȇȎȜó (HT ) ȉȀȈ òǲȄȈȐǻ ǡȌȓȈȏǻȊȎȔó (ET ) ȒȆȋȀȓȎȃȎȓȝȌȓȀȑ 

ȏȎȈȎȑ ȖȀȐȀȉȓǽȐȀȑ ǼȖȄȈ ȓȎȌ ǼȊȄȂȖȎ ȓȆȑ ȓȐǼȖȎȔȒȀȑ ȉȀȈ ȓȆȑ ȏȐȎȆȂȎȜȋȄȌȆȑ ȒȄȈȐǻȑ.  

ǧ ȒȔȋȁȎȊȈȉǽ ȎȌȓțȓȆȓȀ òǪȀȓǻȒȓȀȒȆó (State ) ȄȊǼȂȖȄȈ ȓȆȌ ȐȎǽ ȓȘȌ ȄȌȄȐȂȄȈȝȌ ȉǻȇȄ 
ȒȄȈȐǻȑ. ǧ ȎȌȓțȓȆȓȀ ȀȔȓǽ ȋȏȎȐȄǾ ȌȀ ȊǻȁȄȈ ȋȈȀ Ȁȏț ȓȈȑ ȏȀȐȀȉǻȓȘ ȒȔȋȁȎȊȈȉǼȑ ȓȈȋǼȑ ȏȎȔ 

ȀȌȀȏȀȐȈȒȓȎȜȌ ȓȈȑ ȕǻȒȄȈȑ ȒȓȈȑ ȎȏȎǾȄȑ ȋȏȎȐȄǾ ȌȀ ȁȐǾȒȉȄȓȀȈ ȋȈȀ ȒȄȈȐǻ: 
¶ ǰȐȎȄȓȎȈȋȀȒǾȀ ȉȀȈ ǥȏȈȊȎȂǽ ǥȌǼȐȂȄȈȀȑ (ǪȀȓǻȒȓȀȒȆ ôNo  State -NS):  ǲȄ 

ȀȔȓǽ ȓȆȌ ȕǻȒȆ Ȏ ȖȀȐȀȉȓǽȐȀȑ ȄȏȈȊǼȂȄȈ ȓȆȌ ȉǾȌȆȒȆ ȏȎȔ ȒȉȎȏȄȜȄȈ ȌȀ ȄȉȓȄȊǼȒȄȈ.  

¶ ǥȉȓǼȊȄȒȆ ȓȆȑ ǥȌǼȐȂȄȈǻȑ (ǪȀȓǻȒȓȀȒȆ ôMove  Declaration -MD):  ǲȄ ȀȔȓǽ 
ȓȆ ȕǻȒȆ ȂǾȌȎȌȓȀȈ ȎȈ ȉȀȓǻȊȊȆȊȎȈ ȔȏȎȊȎȂȈȒȋȎǾ ȂȈȀ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȏȎȔ ȇȀ ǼȖȄȈ 

Ȇ ȉǾȌȆȒȆ ȒȓȎ ȉțȒȋȎ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. ǥȏȈȏȊǼȎȌ, Ȏ ȏȀǾȉȓȆȑ ȄȌȆȋȄȐȝȌȄȓȀȈ ȂȈȀ ȓȆȌ 
ȉǾȌȆȒȆ ȏȎȔ ȏȐțȉȄȈȓȀȈ ȌȀ ȄȉȓȄȊȄȒȓȄǾ, ȉȀȇȝȑ ȉȀȈ ȂȈȀ ȓȎȔȑ ȖȀȐȀȉȓǽȐȄȑ ȏȎȔ 

ȒȔȋȏȄȐȈȊȀȋȁǻȌȄȈ.  

¶ ǥȏǾȊȔȒȆ ȉȀȈ ǥȌȆȋǼȐȘȒȆ (ǪȀȓǻȒȓȀȒȆ ôAftermath -AM): ǯ ȉȜȐȈȎȑ ȒȓțȖȎȑ 
ȓȆȑ ȒȔȂȉȄȉȐȈȋǼȌȆȑ ȕǻȒȆȑ ȄǾȌȀȈ Ȇ ȃȈȀȖȄǾȐȈȒȆ ȓȘȌ ȋȀȉȐȎȏȐțȇȄȒȋȘȌ ȒȔȌȄȏȄȈȝȌ 

ȓȆȑ ȄȌǼȐȂȄȈȀȑ ȏȎȔ ȄȉȓȄȊǼȒȓȆȉȄ, ȉȀȇȝȑ ȉȀȈ Ȏ ǼȊȄȂȖȎȑ ȂȈȀ ȈȉȀȌȎȏȎǾȆȒȆ ȉǻȏȎȈȀȑ 
ȒȔȌȇǽȉȆȑ ȏȎȔ ȇȀ ȇǼȒȄȈ ȓȎ ȒȜȒȓȆȋȀ ȒȄ ȋȈȀ ȄȈȃȈȉǽ ȉȀȓǻȒȓȀȒȆ.   

¶ ǥȈȃȈȉǽ ǪȀȓǻȒȓȀȒȆ (ǪȀȓǻȒȓȀȒȆ ôSpecial State - ST): ǧ ȒȔȂȉȄȉȐȈȋǼȌȆ 

ȕǻȒȆ ȄȌȄȐȂȎȏȎȈȄǾȓȀȈ ȀȏȎȉȊȄȈȒȓȈȉǻ ȄȕțȒȎȌ ȄȌȓȎȏȈȒȓȄǾ Ȇ ȄȏȀȊǽȇȄȔȒȆ ȋȈȀȑ 
ȒȔȌȇǽȉȆȑ ȓȄȐȋȀȓȈȒȋȎȜ ǽ ȋȈȀ ȒȆȋȀȌȓȈȉǽ ȀȊȊȀȂǽ ȒȓȆȌ ȉȀȓǻȒȓȀȒȆ ȓȆȑ ȋǻȖȆȑ. ǯ 

ȉȜȐȈȎȑ ȐțȊȎȑ ȓȆȑ ȄǾȌȀȈ Ȇ ȃȈȀȖȄǾȐȈȒȆ ȀȔȓȝȌ ȓȘȌ ȄȈȃȈȉȝȌ ȉȀȓȀȒȓǻȒȄȘȌ ȉȀȈ Ȏ 
ȓȄȐȋȀȓȈȒȋțȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȄȕțȒȎȌ ȉȐȈȇȄǾ ȀȌȀȂȉȀǾȎ.  

ǧ ȒȔȋȁȎȊȈȉǽ ȎȌȓțȓȆȓȀ òǬȎȓǾȁȎ ǥȏǾȇȄȒȆȑó (atkPattern ) ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȓȆȌ 
ȀȏȎȇǽȉȄȔȒȆ ȓȎȔ ȄȏȈȓȈȇǼȋȄȌȎȔ ȉȀȈ ȓȎȔ ȀȋȔȌțȋȄȌȎȔ ȒȄ ȋȈȀ ȄȏǾȇȄȒȆ. ǯȈ ȓȈȋǼȑ ȏȎȔ ȋȏȎȐȄǾ 

ȌȀ ȊǻȁȄȈ Ȇ ȒȔȂȉȄȉȐȈȋǼȌȆ ȎȌȓțȓȆȓȀ ȄǾȌȀȈ: 

¶ 1: ǰȀǾȉȓȆȑ -> ǡȌȓǾȏȀȊȎȑ 
¶ 2: ǢȎȆȇțȑ -> ǡȌȓǾȏȀȊȎȑ 

¶ 3: ǡȌȓǾȏȀȊȎȑ -> ǰȀǾȉȓȆȑ 

¶ 4: ǡȌȓǾȏȀȊȎȑ -> ǢȎȆȇțȑ  
ǧ ȒȆȋȀǾȀ òǬȄȓȐȆȓǽȑ ǛȓȀȌ ǥȌȄȐȂțȑó (counterWasActive ), ȒȆȋȀȓȎȃȎȓȄǾ ȀȌ Ȇ 

ȉǾȌȆȒȆ ȒȓȀȓȈȒȓȈȉȝȌ ȏȎȔ ȏȐțȉȄȈȓȀȈ ȌȀ ȄȉȓȄȊȄȒȓȄǾ ǼȖȄȈ ǽȃȆ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȒȓȎȔȑ 

ȓȄȊȄȔȓȀǾȎȔȑ ȓȐȄȈȑ ȂȜȐȎȔȑ. ǡȌ Ȇ ȒȆȋȀǾȀ ȄǾȌȀȈ ȄȌȄȐȂǽ, Ȇ ȒȄȈȐǻ ȓȎȔ ȖȀȐȀȉȓǽȐȀ ȀȉȔȐȝȌȄȓȀȈ 
ȉȀȈ ȏȐǼȏȄȈ ȌȀ ȄȏȀȌȀȊȆȕȇȄǾ ȝȒȓȄ ȌȀ ȄȏȈȊȄȂȄǾ ȋȈȀ ȃȈȀȕȎȐȄȓȈȉǽ ȉǾȌȆȒȆ.  

 
ǥȏȈȏȊǼȎȌ ȓȘȌ ȎȌȓȎȓǽȓȘȌ ȏȎȔ ȃȈȀȖȄȈȐǾȅȎȌȓȀȈ ȓȆ ȐȎǽ, ȓȎ ȒȜȒȓȆȋȀ ȖȐȆȒȈȋȎȏȎȈȄǾ ȉȀȈ 

ȄȍȄȈȃȈȉȄȔȋǼȌȄȑ ȔȏȎȊȎȂȈȒȓȈȉǼȑ ȎȌȓțȓȆȓȄȑ, ȎȈ ȎȏȎǾȄȑ ȄǾȌȀȈ ȇȄȋȄȊȈȝȃȄȈȑ ȂȈȀ ȓȆȌ ȄȉȓǼȊȄȒȆ 
ȓȘȌ ȄȏȈȇǼȒȄȘȌ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ.  

ǧ ȒȔȋȁȎȊȈȉǽ ȄȌțȓȆȓȀ òǪȀȓȆȂȎȐǾȀ ǦȆȋȈǻȑó (moveCategory ) ȏȐȎȉȜȏȓȄȈ Ȁȏț ȓȎȔȑ 
dmgTypes ȓȆȑ ȉǾȌȆȒȆȑ ȏȎȔ ȄȉȓȄȊȄǾȓȀȈ ȉȀȈ ȉȀȇȎȐǾȅȄȈ ȓȆȌ ȋȀȇȆȋȀȓȈȉǽ ȄȍǾȒȘȒȆ ȏȎȔ ȇȀ 
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ȄȕȀȐȋȎȒȓȄǾ ȂȈȀ ȓȎȌ ȔȏȎȊȎȂȈȒȋț ȓȆȑ ȓȈȋǽȑ ȓȆȑ ȀȐȈȇȋȆȓȈȉǽȑ ȎȌȓțȓȆȓȀȑ òǤȜȌȀȋȆ 
ǥȏǾȇȄȒȆó (atkPow ).  

ǯȈ ȓȐȎȏȎȏȎȈȆȓǼȑ òǳȐȎȏȎȏȎȈȆȓǽȑ ǳȀȖȜȓȆȓȀȑó (spdMod ) ȉȀȈ òǳȐȎȏȎȏȎȈȆȓǽȑ 
ǡȃȔȌȀȋȈȝȌ ȉȀȈ ǡȌȓȎȖȝȌó (vulResMod ) ȊȄȈȓȎȔȐȂȎȜȌ Șȑ ȄȌȃȈǻȋȄȒȄȑ ȋȄȓȀȁȊȆȓǼȑ ȏȎȔ 

ȉȀȇȎȐǾȅȎȔȌ ȓȆȌ ȀȏȎȓȄȊȄȒȋȀȓȈȉțȓȆȓȀ ȋȈȀȑ ȄȏǾȇȄȒȆȑ.  
ǳȎ ȓȄȊȈȉț ȀȏȎȓǼȊȄȒȋȀ ȓȘȌ ȔȏȎȊȎȂȈȒȋȝȌ ȏȎȔ ȂǾȌȎȌȓȀȈ ȂȈȀ ȋȈȀ ȄȏǾȇȄȒȆ ȀȏȎȇȆȉȄȜȄȓȀȈ 

ȒȓȆȌ ȎȌȓțȓȆȓȀ òǦȆȋȈǻ ǥȏǾȇȄȒȆȑó (moveDmg ). ǧ ȓȈȋǽ ȀȔȓǽȑ ȓȆȑ ȎȌȓțȓȆȓȀȑ, ȏȎȔ 
ȀȌȓȈȒȓȎȈȖȄǾ ȒȓȆ ȒȔȌȎȊȈȉǽ ȅȆȋȈǻ, ȀȕȀȈȐȄǾȓȀȈ ȒȓȆ ȒȔȌǼȖȄȈȀ Ȁȏț ȓȎȔȑ ȏțȌȓȎȔȑ ȅȘǽȑ (CHP) 

ȓȎȔ ȀȋȔȌțȋȄȌȎȔ.  
ǲȓȆȌ ȎȌȓțȓȆȓȀ òǰțȌȓȎȈ ǦȘǽȑ ǪǾȌȆȒȆȑó (moveHP ) ȀȏȎȇȆȉȄȜȄȓȀȈ Ȏ ȀȐȈȇȋțȑ ȓȘȌ 

ȏțȌȓȘȌ ȅȘǽȑ ȏȎȔ ȇȀ ȏȐȎȒȓȄȇȎȜȌ ȒȓȎȔȑ CHP  ȓȎȔ ȏȀǾȉȓȆ-ȒȓțȖȎȔ ȓȆȑ ȀȌȓǾȒȓȎȈȖȆȑ ȉǾȌȆȒȆȑ 
ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ. 

ǳǼȊȎȑ, Ȇ ȒȔȋȁȎȊȈȉǽ ȎȌȓțȓȆȓȀ òǛȓȓȄȑó (Losses) ȉȀȓȀȂȐǻȕȄȈ ȏȎȈȎȈ ȖȀȐȀȉȓǽȐȄȑ ǼȖȎȔȌ 

ȆȓȓȆȇȄǾ, ȏȊȆȐȎȕȎȐǾȀ ȉȐǾȒȈȋȆ ȂȈȀ ȓȎȔȑ ȋȆȖȀȌȈȒȋȎȜȑ ȏȎȔ ȉȀȇȎȐǾȅȎȔȌ ȓȎ ȓȄȊȈȉț ȀȏȎȓǼȊȄȒȋȀ 
ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. 

 

3.3.5. ǤȎȋȈȉǻ ǲȓȎȈȖȄǾȀ ȓȆȑ ǤȈȄȏȀȕǽȑ ǶȐǽȒȓȆ 

ǰǼȐȀ Ȁȏț ȓȀ ȃȎȋȈȉǻ ȒȓȎȈȖȄǾȀ ȏȎȔ ȀȍȈȎȏȎȈȎȜȌȓȀȈ Ȁȏț ȓȎȔȑ ȋȆȖȀȌȈȒȋȎȜȑ ȂȈȀ ȓȆ 

ȄȕȀȐȋȎȂǽ ȓȘȌ ȉȀȌțȌȘȌ ȉȀȈ ȓȆ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȀȏȀȐȀǾȓȆȓȀ ȄǾȌȀȈ ȉȀȈ ȄȉȄǾȌȀ 

ȏȎȔ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȓȆȌ ȄȌȆȋǼȐȘȒȆ ȓȎȔ ȏȀǾȉȓȆ ȂȈȀ ȓȆȌ ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȉțȒȋȎȔ ȓȎȔ 
ȏȀȈȖȌȈȃȈȎȜ.  

ǧ ȎȌȓțȓȆȓȀ òǪȎȔȓǾ ǤȈȀȊțȂȎȔó (dialogueBox ) ǼȖȄȈ ȓȎȌ ȁȀȒȈȉț ȐțȊȎ ȄȌȆȋǼȐȘȒȆȑ ȓȎȔ 
ȏȀǾȉȓȆ ȂȈȀ ȓȈȑ ȄȌǼȐȂȄȈȄȑ ȏȎȔ ȏȐȀȂȋȀȓȎȏȎȈȎȜȌȓȀȈ ȉȀȈ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȎȔȑ ȒȓȎȌ ȉțȒȋȎ 

ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ.  
ǳȆȌ ȄȌȆȋǼȐȘȒȆ ȒȖȄȓȈȉǻ ȋȄ ȓȆȌ ȉȀȓǻȒȓȀȒȆ ȒȓȆȌ ȎȏȎǾȀ ȁȐǾȒȉȄȓȀȈ Ȏ ȏȀǾȉȓȆȑ ȉȀȈ Ȏ 

ȁȎȆȇțȑ ȀȌȀȊȀȋȁǻȌȎȔȌ ȎȈ ȎȌȓțȓȆȓȄȑ òǪȎȔȓǾ ǰȀǾȉȓȆó (playerBox ) ȉȀȈ òǪȎȔȓǾ ǢȎȆȇȎȜó 
(helperBox ). ǧ ȉȀȇȄȋǾȀ Ȁȏț ȀȔȓǼȑ ȃȈȀȇǼȓȄȈ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ òǝȌȎȋȀó (Name ) ȉȀȈ 

òǳȐǼȖȎȌȓȄȑ ǰțȌȓȎȈ ǦȘǽȑó (CHP ), ȓȀ ȎȏȎǾȀ ȀȌȓȈȉȀȓȎȏȓȐǾȅȎȔȌ ȃȔȌȀȋȈȉǻ ȓȈȑ ȀȌȓǾȒȓȎȈȖȄȑ 
ȓȈȋǼȑ ȓȘȌ ȎȌȓȎȓǽȓȘȌ ȓȎȔ ǰȀǾȉȓȆ ȉȀȈ ȓȎȔ ǢȎȆȇȎȜ.  

ǲȓȆȌ ȄȈȉțȌȀ 3.3 ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ țȊȀ ȓȀ ȃȎȋȈȉǻ ȒȓȎȈȖȄǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȉȀȇȝȑ ȉȀȈ 
țȏȎȈȄȑ ȒȖǼȒȄȈȑ ǼȖȎȔȌ ȋȄȓȀȍȜ ȓȎȔȑ ȏȐȈȌ ȓȆȌ ȄȌȒȘȋǻȓȘȒȆ ȓȘȌ ȋȆȖȀȌȈȒȋȝȌ. 
 

3.4. ǲȖȄȃȈȀȒȋțȑ ȓȘȌ ǬȆȖȀȌȈȒȋȝȌ  

 

ǚȖȎȌȓȀȑ ȏȐȎȒȃȈȎȐǾȒȄȈ ȋȄ ȏȊȆȐțȓȆȓȀ ȓȎ ȒȜȌȎȊȎ ȓȘȌ ȃȎȋȈȉȝȌ ȒȓȎȈȖȄǾȘȌ ȒȓȆ 
ȏȐȎȆȂȎȜȋȄȌȆ ȄȌțȓȆȓȀ, Ȇ ȄȐȂȀȒǾȀ ȏȐȎȖȘȐǻȄȈ ȒȓȎ ȃȄȜȓȄȐȎ ȉȀȈ ȉȐȈȒȈȋțȓȄȐȎ ȋǼȐȎȑ ȓȎȔ 

ȒȖȄȃȈȀȒȋȎȜ, ȓȆȌ ȀȌǻȊȔȒȆ ȓȘȌ ȋȆȖȀȌȈȒȋȝȌ. ǳȎ ȒȜȒȓȆȋȀ ȓȆȑ ȋǻȖȆȑ ȔȊȎȏȎȈȄǾȓȀȈ ȋǼȒȘ ȄȌțȑ 
ȉȜȐȈȎȔ ȋȆȖȀȌȈȒȋȎȜ ȏȎȔ ȄȌȄȐȂȄǾ Șȑ ȁȐțȂȖȎȑ ȒȄ ȓǼȒȒȄȐȈȑ ȃȈȀȉȐȈȓǼȑ ȕǻȒȄȈȑ, ȄȌȓțȑ ȓȘȌ 

ȎȏȎǾȘȌ ȀȊȊȆȊȄȏȈȃȐȎȜȌ ȉȀȈ ȎȈ ȃȄȔȓȄȐȄȜȎȌȓȄȑ ȋȆȖȀȌȈȒȋȎǾ. 
 

3.4.1. ǵǻȒȆ 0: ǥȏȈȊȎȂǽ ǡȌȓȈȏǻȊȎȔ ȉȀȈ ǡȐȖȈȉȎȏȎǾȆȒȆ ǬǻȖȆȑ 

ǰȐȈȌ ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔ ȉȜȐȈȎȔ ȋȆȖȀȌȈȒȋȎȜ, ȏȐȎȆȂȄǾȓȀȈ Ȏ òǬȆȖȀȌȈȒȋțȑ 1: 

ǤȈȀȋțȐȕȘȒȆ ǬǻȖȆȑó, Ȏ ȎȏȎǾȎȑ ȔȊȎȏȎȈȄǾ ȋȈȀ ȏȐȎȉȀȓȀȐȉȓȈȉǽ ȕǻȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȉȀȓǻ 
ȓȆȌ ȎȏȎǾȀ Ȏ ȏȀǾȉȓȆȑ ȉȀȊȄǾȓȀȈ ȌȀ ȄȏȈȊǼȍȄȈ ȓȎȌ ȀȌȓǾȏȀȊȎ ȏȎȔ ȇȀ ȀȌȓȈȋȄȓȘȏǾȒȄȈ ȒȓȆȌ 

ȄȏȄȐȖțȋȄȌȆ ȋǻȖȆ. 
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ǬȆȖȀȌȈȒȋțȑ 1: ǤȈȀȋțȐȕȘȒȆ ǬǻȖȆȑ 

ǰȄȐȈȂȐȀȕǽ: ǯ ȋȆȖȀȌȈȒȋțȑ ȀȔȓțȑ ȃȈȀȖȄȈȐǾȅȄȓȀȈ ȓȆȌ ȄȏȈȊȎȂǽ ȓȎȔ ȀȌȓȈȏǻȊȎȔ ȋǼȒȘ ȓȆȑ 
ȃȈȄȏȀȕǽȑ ȖȐǽȒȓȆ (UI) ȉȀȈ ȖȐȆȒȈȋȎȏȎȈȄǾ ȓȆȌ ȀȏțȕȀȒȆ ȓȎȔ ȏȀǾȉȓȆ ȂȈȀ ȌȀ ȀȐȖȈȉȎȏȎȈǽȒȄȈ ȓȀ 

ȒȓȀȓȈȒȓȈȉǻ ȓȆȑ ȎȌȓțȓȆȓȀȑ Enemy. ǲȓȆȌ ȒȔȌǼȖȄȈȀ ȄȌȄȐȂȎȏȎȈȄǾ ȓȎȌ ȉȄȌȓȐȈȉț ȁȐțȂȖȎ ȓȎȔ 
ȏȀȈȖȌȈȃȈȎȜ. 

ǤȈȄȏȀȕǽ ǶȐǽȒȓȆ: ǳȎ ȒȜȒȓȆȋȀ ȏȀȐȎȔȒȈǻȅȄȈ ȒȓȎȌ ȏȀǾȉȓȆ ȋȈȀ ȎȇțȌȆ ȋȄ ǼȌȀ ȉȀȓǻȊȎȂȎ 
ȏȎȔ ȏȄȐȈǼȖȄȈ ȓȈȑ ȓǼȒȒȄȐȈȑ ȃȈȀȇǼȒȈȋȄȑ ȄȏȈȊȎȂǼȑ ȀȌȓȈȏǻȊȘȌ. 

ǲȔȌȇǽȉȆ: "ǥǻȌ ȓȎ ȒȜȒȓȆȋȀ ȀȌȈȖȌȄȜȒȄȈ ȋȈȀ ȄǾȒȎȃȎ Ȁȏț ȓȎȌ ȏȀǾȉȓȆ ȏȎȔ ȀȌȓȈȒȓȎȈȖȄǾ 
ȒȓȆȌ ȓȄȊȈȉǽ ȄȏȈȁȄȁȀǾȘȒȆ ȋȈȀȑ ȄȏȈȊȎȂǽȑ Ȁȏț ȓȎȌ ȉȀȓǻȊȎȂȎ ȀȌȓȈȏǻȊȘȌ". 

¶ ǣȄȂȎȌțȑ: ǧ ȄȉȏȊǽȐȘȒȆ ȓȆȑ ȏȀȐȀȏǻȌȘ ȒȔȌȇǽȉȆ ȏȔȐȎȃȎȓȄǾ ǼȌȀ ȂȄȂȎȌțȑ, ȓȎ 

ȎȏȎǾȎ ȄȉȓȄȊȄǾ ȓȈȑ ȏȀȐȀȉǻȓȘ ȄȌǼȐȂȄȈȄȑ: 
o H ȒȔȋȁȎȊȈȉǽ ȎȌȓțȓȆȓȀ chosenEnemy ȊȀȋȁǻȌȄȈ ȋȈȀ ȓȈȋǽ ȏȎȔ 

ȀȌȓȈȒȓȎȈȖȄǾ ȒȓȎ ȄȏȈȊȄȂȋǼȌȎ ȀȌȓǾȏȀȊȎ.  
o ǢǻȒȄȈ ȓȆȑ ȓȈȋǽȑ ȓȆȑ chosenEnemy, Ȇ ȎȌȓțȓȆȓȀ Enemy ȊȀȋȁǻȌȄȈ ȓȀ 

ȀȌȓǾȒȓȎȈȖȀ ȒȓȀȓȈȒȓȈȉǻ Ȁȏț ǼȌȀȌ ȏȐȎȉȀȇȎȐȈȒȋǼȌȎ ȏǾȌȀȉȀ ȃȄȃȎȋǼȌȘȌ. 
o ǯȈ ȎȌȓțȓȆȓȄȑ Player  ȉȀȈ Helper  ȀȐȖȈȉȎȏȎȈȎȜȌȓȀȈ Ȁȏț ǼȌȀȌ 

ȏȐȎȉȀȇȎȐȈȒȋǼȌȎ ȏǾȌȀȉȀ ȃȄȃȎȋǼȌȘȌ. 

o ǧ ȃȈȄȏȀȕǽ ȖȐǽȒȓȆ ȋȄȓȀȁȀǾȌȄȈ Ȁȏț ȓȆȌ ȎȇțȌȆ ȄȏȈȊȎȂǽȑ ȀȌȓȈȏǻȊȎȔ ȒȓȆȌ 
ȎȇțȌȆ ȓȆȑ ȋǻȖȆȑ ȉȀȈ Ȏ òǬȆȖȀȌȈȒȋțȑ 2: ǪȄȌȓȐȈȉțȑ ǢȐțȖȎȑ ǥȊǼȂȖȎȔ 

ǱȎǽȑó ȄȌȄȐȂȎȏȎȈȄǾȓȀȈ.  
 

3.4.2. ǵǻȒȆ 1: ǰȐȎȄȓȎȈȋȀȒǾȀ ȉȀȈ ǥȏȈȊȎȂǽ ǥȌǼȐȂȄȈȀȑ (ǪȀȓǻȒȓȀȒȆ ôNo Stateõ ð NS) 

ǧ ȄȌȀȐȉȓǽȐȈȀ ȕǻȒȆ ȉǻȇȄ ȒȄȈȐǻȑ ȏȄȐȈȊȀȋȁǻȌȄȈ ȃȜȎ ȃȈȀȉȐȈȓȎȜȑ, ȃȈȀȃȎȖȈȉȎȜȑ 

ȋȆȖȀȌȈȒȋȎȜȑ ȏȎȔ ȉȀȇȎȐǾȅȎȔȌ ȓȎȌ ȄȌȄȐȂț ȏȀǾȉȓȆ ȉȀȈ ȓȆȌ ȄȏȈȊȎȂǽ ȓȆȑ ȉǾȌȆȒȆȑ ȓȎȔ.  
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ǬȆȖȀȌȈȒȋțȑ 3: ǪȀȇȎȐȈȒȋțȑ ǲȄȈȐǻȑ 
ǰȄȐȈȂȐȀȕǽ: H ȉȜȐȈȀ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȄǾȌȀȈ Ȏ ȏȐȎȒȃȈȎȐȈȒȋțȑ ȓȎȔ ȄȌȄȐȂȎȜ 

ȏȀǾȉȓȆ, ȃȈȀȒȕȀȊǾȅȎȌȓȀȑ ǼȓȒȈ ȓȆȌ ȏȐȎȉȀȇȎȐȈȒȋǼȌȆ ȃȈȀȃȎȖǽ ȒȄȈȐȝȌ. ǰȀȐǻȊȊȆȊȀ, Ȏ 
ȋȆȖȀȌȈȒȋțȑ ȄǾȌȀȈ ȔȏȄȜȇȔȌȎȑ ȂȈȀ ȓȆȌ ȄȕȀȐȋȎȂǽ ȓȘȌ ȀȏȀȐȀǾȓȆȓȘȌ ȓȐȎȏȎȏȎȈǽȒȄȘȌ țȓȀȌ 

ȒȔȌȇǽȉȄȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȄȏȈȁǻȊȊȎȔȌ ȓȆȌ ȀȊȊȀȂǽ ȒȓȆȌ ȉȀȇȈȄȐȘȋǼȌȆ ȒȄȈȐǻ.  
ǲȔȌȇǽȉȆ 1: ò ǥǻȌ (turnManager.currentTurn  = òPTó) Ǫǡǩ (losses = òNo Lossesó)ó 

¶ ǣȄȂȎȌțȑ: ǳȎ turnManager.currentTurn  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ òHTó. 

ǲȔȌȇǽȉȆ 2: òǥǻȌ ((turnManager.currentTurn  = òHTó) Ǫǡǩ (losses = òNo Lossesó)) Ǜ 
((turnManager.currentTurn  = òPTó) Ǫǡǩ (losses = òHelper Lostó))ó 

¶ ǣȄȂȎȌțȑ: ǳȎ turnManager.currentTurn  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ òETó. 
ǲȔȌȇǽȉȆ 3: òǥǻȌ turnManager.currentTurn  = òETóó. 

¶ ǣȄȂȎȌțȑ: ǳȎ turnManager.currentTurn  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ òPTó, 

ȒȆȋȀȓȎȃȎȓȝȌȓȀȑ ȓȆȌ ȄȉȉǾȌȆȒȆ ȄȌțȑ ȌǼȎȔ ȂȜȐȎȔ.  
ǪȎȈȌț ǣȄȂȎȌțȑ: ǰȐȈȌ Ȁȏț ȉǻȇȄ ȀȊȊȀȂǽ ȓȆȑ ȎȌȓțȓȆȓȀȑ turnManager.currentTurn  Ȇ 

ȄȍȄȐȖțȋȄȌȆ ȓȈȋǽ ȓȆȑ ȀȏȎȇȆȉȄȜȄȓȀȈ ȒȓȆȌ turnManager.previousTurn .  
ǡȏȎȓǼȊȄȒȋȀ ȒȓȆ ǤȈȄȏȀȕǽ ǶȐǽȒȓȆ: ǳȎ ȀȏȎȓǼȊȄȒȋȀ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȄȌȆȋȄȐȝȌȄȈ 

ǻȋȄȒȀ ȓȎȌ ȏȀǾȉȓȆ ȋǼȒȘ ȓȆȑ ȎȌȓțȓȆȓȀȑ dialogueBox, Ȇ ȎȏȎǾȀ ȄǾȓȄ ȀȌȀȉȎȈȌȝȌȄȈ ȓȆȌ ȄȏțȋȄȌȆ 
ȒȄȈȐǻ ȄǾȓȄ ȏȀȐȎȔȒȈǻȅȄȈ ȓȎȌ ȉȀȓǻȊȎȂȎ ȓȘȌ ȃȈȀȇǼȒȈȋȘȌ ȉȈȌǽȒȄȘȌ ȓȎȔ ȏȀǾȉȓȆ ȀȌ ȄǾȌȀȈ Ȇ 

ȒȄȈȐǻ ȓȎȔ.  
 

ǬȆȖȀȌȈȒȋțȑ 4: ǥȏȈȊȎȂǽ ǪǾȌȆȒȆȑ 

ǰȄȐȈȂȐȀȕǽ: ǡȕȎȜ ȉȀȇȎȐȈȒȓȄǾ Ȏ ȄȌȄȐȂțȑ ȖȀȐȀȉȓǽȐȀȑ ȂȈȀ ȓȆȌ ȏȀȐȎȜȒȀ ȒȄȈȐǻ, Ȏ 
ȋȆȖȀȌȈȒȋțȑ ȀȔȓțȑ ȉȀȓȀȂȐǻȕȄȈ ȓȆȌ ȉǾȌȆȒȆ ȏȎȔ ȄȏǼȊȄȍȄ ȌȀ ȄȉȓȄȊǼȒȄȈ.  

ǲȔȌȇǽȉȆ: ǧ ȉȜȐȈȀ ȒȔȌȇǽȉȆ ȂȈȀ ȓȆȌ ȄȌȄȐȂȎȏȎǾȆȒȆ ȀȔȓȎȜ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȄǾȌȀȈ Ȇ 
ȄȏȈȁȄȁȀǾȘȒȆ ȓȎȔ ȏȀǾȉȓȆ (ȓȎ ȏǻȓȆȋȀ ȓȎȔ ȏȊǽȉȓȐȎȔ òenteró), ȀȌȄȍǻȐȓȆȓȀ Ȁȏț ȓȎ ȏȎȈȎȑ 

ȖȀȐȀȉȓǽȐȀȑ ǼȖȄȈ ȒȄȈȐǻ.  
¶ ǣȄȂȎȌțȑ: ǝȓȀȌ Ȇ ȒȔȌȇǽȉȆ ȏȊȆȐȎǾȓȄ, Ȇ ȎȌȓțȓȆȓȀ chosenEnemy ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 

ȓȎȔ Move.moveNumber   ȓȆȑ ȉǾȌȆȒȆȑ ȏȎȔ ȄȏȈȊǼȖȇȆȉȄ. ǧ ȏȐȎǼȊȄȔȒȆ ȀȔȓǽȑ ȓȆȑ ȓȈȋǽȑ 
ȃȈȀȕȎȐȎȏȎȈȄǾȓȀȈ Șȑ Ȅȍǽȑ: 

o ǣȈȀ ȓȎȌ ȏȀǾȉȓȆ: ǧ ȓȈȋǽ ȏȐȎǼȐȖȄȓȀȈ ȀȏȄȔȇȄǾȀȑ Ȁȏț ȓȆȌ ȄȏȈȊȎȂǽ ȓȎȔ 

ȖȐǽȒȓȆ ȒȓȆ ȃȈȄȏȀȕǽ.  
o ǣȈȀ ȓȎȌ ȁȎȆȇț: ǧ ȓȈȋǽ ȄǾȌȀȈ ȓȎ ȀȏȎȓǼȊȄȒȋȀ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȓȄȖȌȆȓǽȑ 

ȌȎȆȋȎȒȜȌȆȑ. 
o ǣȈȀ ȓȎȌ ȀȌȓǾȏȀȊȎ: ǧ ȓȈȋǽ ȉȀȇȎȐǾȅȄȓȀȈ Ȁȏț ǼȌȀȌ ȀȊȂțȐȈȇȋȎ ȏȀȐȀȂȘȂǽȑ 

ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ.  
ǪȎȈȌț ǣȄȂȎȌțȑ: ǡȕțȓȎȔ ȉȀȓȀȂȐȀȕȄǾ ȓȎ ȀȌȀȂȌȘȐȈȒȓȈȉț ȓȆȑ ȄȏȈȊȄȂȋǼȌȆȑ ȉǾȌȆȒȆȑ ȒȓȆȌ 

ȎȌȓțȓȆȓȀ chosenEnemy, Ȇ ȓȈȋǽ ȓȆȑ ȎȌȓțȓȆȓȀȑ State ȀȊȊǻȅȄȈ ȒȄ Move Declaration  (MD ), 
ȒȆȋȀȓȎȃȎȓȝȌȓȀȑ ȓȎ ȓǼȊȎȑ ȓȆȑ ȕǻȒȆȑ ȓȆȑ ȏȐȎȄȓȎȈȋȀȒǾȀȑ ȉȀȈ ȓȆȌ ǼȌȀȐȍȆ ȓȆȑ ȄȉȓǼȊȄȒȆȑ ȓȆȑ 

ȄȌǼȐȂȄȈȀȑ.  
 

3.4.3. ǵǻȒȆ 2: ǥȉȓǼȊȄȒȆ ȉȀȈ ǴȏȎȊȎȂȈȒȋțȑ ǥȌǼȐȂȄȈȀȑ (ǪȀȓǻȒȓȀȒȆ ôMove 

Declaration õ ð MD ) 

ǪȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ ȀȔȓǽȑ ȓȆȑ ȕǻȒȆȑ, ȄȌȄȐȂȎȏȎȈȎȜȌȓȀȈ ȎȈ ȀȌȓǾȒȓȎȈȖȎȈ ȋȆȖȀȌȈȒȋȎǾ ȂȈȀ 
ȓȆȌ ȄȉȓǼȊȄȒȆ ȓȆȑ ȄȏȈȊȄȂȋǼȌȆȑ ȉǾȌȆȒȆȑ ȉȀȈ ȓȎȌ ȔȏȎȊȎȂȈȒȋț ȓȘȌ ȀȏȎȓȄȊȄȒȋǻȓȘȌ ȓȆȑ. ǧ 

ȋȄȓǻȁȀȒȆ ȒȄ ȀȔȓǽ ȓȆ ȕǻȒȆ ȏȐȎȚȏȎȇǼȓȄȈ ȓȆȌ ȀȌǻȇȄȒȆ ȓȆȑ ȓȈȋǽȑ òMDó ȒȓȆȌ ȎȌȓțȓȆȓȀ State 
ȉȀȈ ȓȆȌ ȄȏȈȁȄȁȀǾȘȒȆ Ȁȏț ȓȎȌ ȏȀǾȉȓȆ.  

 
ǬȆȖȀȌȈȒȋțȑ 5: ǪȀȇȎȐȈȒȋțȑ ǰȊȀȈȒǾȎȔ ǥȏǾȇȄȒȆȑ 

ǰȄȐȈȂȐȀȕǽ: ǯ ȒȔȂȉȄȉȐȈȋǼȌȎȑ ȋȆȖȀȌȈȒȋțȑ ȊȄȈȓȎȔȐȂȄǾ ȀȏȎȉȊȄȈȒȓȈȉǻ ȂȈȀ ȓȈȑ 
ȄȏȈȇȄȓȈȉǼȑ ȉȈȌǽȒȄȈȑ. ǯ ȐțȊȎȑ ȓȎȔ ȄǾȌȀȈ Ȏ ȏȐȎȒȃȈȎȐȈȒȋțȑ ȓȎȔ ȄȏȈȓȈȇǼȋȄȌȎȔ ȉȀȈ ȓȎȔ 

ȀȋȔȌțȋȄȌȎȔ, ȏȐȎȓȎȜ ȄȌȄȐȂȎȏȎȈȆȇȎȜȌ ȎȈ ȋȆȖȀȌȈȒȋȎǾ ȔȏȎȊȎȂȈȒȋȎȜ ȓȆȑ ȅȆȋȈǻȑ.  
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ǲȔȌȇǽȉȆ 1: òǥǻȌ turnManager.currentTurn  = òPTóó 
¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ atkPattern  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 1, ȎȐǾȅȎȌȓȀȑ ȓȎ ȋȎȓǾȁȎ 

ȄȏǾȇȄȒȆȑ òǰȀǾȉȓȆȑ -> ǡȌȓǾȏȀȊȎȑó. 
ǲȔȌȇǽȉȆ 2: òǥǻȌ turnManager.currentTurn  = òHTóó 

¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ atkPattern  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 2, ȎȐǾȅȎȌȓȀȑ ȓȎ ȋȎȓǾȁȎ 

ȄȏǾȇȄȒȆȑ òǢȎȆȇțȑ -> ǡȌȓǾȏȀȊȎȑó. 
ǲȔȌȇǽȉȆ 3: òǥǻȌ turnManager.currentTurn  = òETóó 

¶ ǣȄȂȎȌțȑ: ǚȌȀȑ ȀȊȂțȐȈȇȋȎȑ ȏȀȐȀȂȘȂǽȑ ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ ȃǾȌȄȈ ȋȈȀ ȀȉǼȐȀȈȀ 

ȓȈȋǽ (1 ǽ 2). ǧ ȎȌȓțȓȆȓȀ atkPattern  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 2 + [ȓȔȖȀǾȎȑ ȀȐȈȇȋțȑ], 
ȒȓȎȖȄȜȎȌȓȀȑ ȄǾȓȄ ȓȎȌ ǰȀǾȉȓȆ (ȓȈȋǽ 3) ȄǾȓȄ ȓȎȌ ǢȎȆȇț (ȓȈȋǽ 4). 

 
 

ǬȆȖȀȌȈȒȋțȑ 6: ǥȉȓǼȊȄȒȆ ǪǾȌȆȒȆȑ 
ǰȄȐȈȂȐȀȕǽ: ǯ ȋȆȖȀȌȈȒȋțȑ ȀȔȓțȑ ȊȀȋȁǻȌȎȌȓȀȑ ȓȎ ȀȌȀȂȌȘȐȈȒȓȈȉț ȓȆȑ ȄȏȈȊȄȂȋǼȌȆȑ 

ȉǾȌȆȒȆȑ, ȀȌȀȂȌȘȐǾȅȄȈ ȓȎȌ ȓȜȏȎ ȓȆȑ ȉȀȈ ȄȌȄȐȂȎȏȎȈȄǾ ȓȆȌ ȉȀȓǻȊȊȆȊȆ ȀȊȔȒǾȃȀ ȔȏȎ-
ȋȆȖȀȌȈȒȋȝȌ ȂȈȀ ȓȎȌ ȔȏȎȊȎȂȈȒȋț ȓȎȔ ȀȏȎȓȄȊǼȒȋȀȓȎȑ ȓȆȑ.  

ǲȔȌȇǽȉȆ 1: òǥǻȌ Ȇ ȓȈȋǽ ȓȎȔ chosenAction ȍȄȉȈȌǻȄȈ ȋȄ ô1õó 

¶ ǣȄȂȎȌțȑ: ǥȌȄȐȂȎȏȎȈȎȜȌȓȀȈ ȃȈȀȃȎȖȈȉǻ ȎȈ ȋȆȖȀȌȈȒȋȎǾ 6.1.Ȁ ð 6.1.Ȅ 
ǲȔȌȇǽȉȆ 2: òǥǻȌ Ȇ ȓȈȋǽ ȓȎȔ chosenAction ȍȄȉȈȌǻȄȈ ȋȄ ô2õó 

¶ ǣȄȂȎȌțȑ: ǥȌȄȐȂȎȏȎȈȎȜȌȓȀȈ ȃȈȀȃȎȖȈȉǻ ȎȈ ȋȆȖȀȌȈȒȋȎǾ 6.2.Ȁ.-6.2.ȁ 
ǲȔȌȇǽȉȆ 3: òǥǻȌ Ȇ ȓȈȋǽ ȓȎȔ chosenAction ȍȄȉȈȌǻȄȈ ȋȄ ô3õó 

¶ ǣȄȂȎȌțȑ: ǥȌȄȐȂȎȏȎȈȄǾȓȀȈ Ȏ ȋȆȖȀȌȈȒȋțȑ 6.3.  

 
ǬȆȖȀȌȈȒȋțȑ 6.1.Ȁ: ǴȏȎȊȎȂȈȒȋțȑ ǳȐȎȏȎȏȎȈȆȓǽ ǳȀȖȜȓȆȓȀȑ (spdMod ) 

ǰȄȐȈȂȐȀȕǽ: ǯ ȋȆȖȀȌȈȒȋțȑ ȀȔȓțȑ ȒȔȂȉȐǾȌȄȈ ȓȆȌ ȓȀȖȜȓȆȓȀ ȓȎȔ ȄȏȈȓȈȇǼȋȄȌȎȔ ȋȄ ȀȔȓǽ 
ȓȎȔ ȀȋȔȌțȋȄȌȎȔ ȂȈȀ ȌȀ ȏȐȎȒȃȈȎȐǾȒȄȈ ȀȌ Ȇ ȄȏǾȇȄȒȆ ȓȎȔ ȇȀ ǼȖȄȈ ȏȊȄȎȌǼȉȓȆȋȀ ǽ 

ȋȄȈȎȌǼȉȓȆȋȀ. 
ǲȔȌȇǽȉȆ 1: òǥǻȌ (SPD_ǥȏȈȓȈȇǼȋȄȌȎȔ ð Move.moveDelay) > SPD_ǡȋȔȌțȋȄȌȎȔó 

¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ spdMod  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 1. 

ǲȔȌȇǽȉȆ 2: òǥǻȌ (SPD_ǥȏȈȓȈȇǼȋȄȌȎȔ ð Move.moveDelay) = SPD_ǡȋȔȌțȋȄȌȎȔ ó  

¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ spdMod  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 0. 
ǲȔȌȇǽȉȆ 3: òǥǻȌ (SPD_ǥȏȈȓȈȇǼȋȄȌȎȔ ð Move.moveDelay) < SPD_ǡȋȔȌțȋȄȌȎȔ ó  

¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ spdMod  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ -1.  
 

ǬȆȖȀȌȈȒȋțȑ 6.1.ȁ: ǴȏȎȊȎȂȈȒȋțȑ ǳȐȎȏȎȏȎȈȆȓǽ ǡȃȔȌȀȋȈȝȌ/ǡȌȓȎȖȝȌ 

(vulResMod ) 
ǰȄȐȈȂȐȀȕǽ: ǯ ȒȔȂȉȄȉȐȈȋǼȌȎȑ ȋȆȖȀȌȈȒȋțȑ ȏȎȒȎȓȈȉȎȏȎȈȄǾ ȓȆȌ ȀȏȎȓȄȊȄȒȋȀȓȈȉțȓȆȓȀ 

ȓȘȌ ȓȜȏȘȌ ȅȆȋȈǻȑ ȓȆȑ ȄȏȈȊȄȂȋǼȌȆȑ ȉǾȌȆȒȆȑ ǼȌȀȌȓȈ ȓȎȔ ȒȓțȖȎȔ.  
ǲȔȌȇǽȉȆ 1: òǥǻȌ Ȏ ȀȐȈȇȋțȑ ȓȘȌ ȉȎȈȌȝȌ ȓȜȏȘȌ ȓȎȔ Move.moveDmgType ȋȄ ȓȆ ȊǾȒȓȀ 

VUL  ȄǾȌȀȈ ȉȀȓǻ ȃȜȎ ȋȄȂȀȊȜȓȄȐȎȑ Ȁȏț ȓȎȌ ȀȐȈȇȋț ȓȘȌ ȉȎȈȌȝȌ ȓȜȏȘȌ ȋȄ ȓȆȌ ȊǾȒȓȀ RESó  
¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ vulResMod  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 4. 

ǲȔȌȇǽȉȆ 2: òǥǻȌ Ȏ ȀȐȈȇȋțȑ ȓȘȌ ȉȎȈȌȝȌ ȓȜȏȘȌ ȓȎȔ Move.moveDmgType ȋȄ ȓȆ ȊǾȒȓȀ 

VUL  ȄǾȌȀȈ ȉȀȓǻ ǼȌȀ ȋȄȂȀȊȜȓȄȐȎȑ Ȁȏț ȓȎȌ ȀȐȈȇȋț ȓȘȌ ȉȎȈȌȝȌ ȓȜȏȘȌ ȋȄ ȓȆȌ ȊǾȒȓȀ RESó  
¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ vulResMod  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 2. 

ǲȔȌȇǽȉȆ 3: òǥǻȌ Ȏ ȀȐȈȇȋțȑ ȓȘȌ ȉȎȈȌȝȌ ȓȜȏȘȌ ȓȎȔ Move.moveDmgType ȋȄ ȓȆ ȊǾȒȓȀ 
VUL  ȄǾȌȀȈ ǾȒȎȑ ȋȄ ȓȎȌ ȀȐȈȇȋț ȓȘȌ ȉȎȈȌȝȌ ȓȜȏȘȌ ȋȄ ȓȆ ȊǾȒȓȀ RESó. 

¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ vulResMod  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 1. 

ǲȔȌȇǽȉȆ 4: òǥǻȌ Ȏ ȀȐȈȇȋțȑ ȓȘȌ ȉȎȈȌȝȌ ȓȜȏȘȌ ȓȎȔ Move.moveDmgType ȋȄ ȓȆ ȊǾȒȓȀ 
RES ȄǾȌȀȈ ȉȀȓǻ ǼȌȀ ȋȄȂȀȊȜȓȄȐȎȑ Ȁȏț ȓȎȌ ȀȐȈȇȋț ȓȘȌ ȉȎȈȌȝȌ ȓȜȏȘȌ ȋȄ ȓȆ ȊǾȒȓȀ VULó 

¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ vulResMod  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 0.5. 

ǲȔȌȇǽȉȆ 5: òǥǻȌ Ȏ ȀȐȈȇȋțȑ ȓȘȌ ȉȎȈȌȝȌ ȓȜȏȘȌ ȓȎȔ Move.moveDmgType ȋȄ ȓȆ ȊǾȒȓȀ 
RES ȄǾȌȀȈ ȉȀȓǻ ȃȜȎ ȋȄȂȀȊȜȓȄȐȎȑ Ȁȏț ȓȎȌ ȀȐȈȇȋț ȓȘȌ ȉȎȈȌȝȌ ȓȜȏȘȌ ȋȄ ȓȆ ȊǾȒȓȀ VULó 
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¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ vulResMod  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ 0.25.  
 

ǬȆȖȀȌȈȒȋțȑ 6.1.Ȃ: ǪȀȇȎȐȈȒȋțȑ ǪȀȓȆȂȎȐǾȀȑ ǥȏǾȇȄȒȆȑ (moveCategory ) 
ǰȄȐȈȂȐȀȕǽ: ǯ ȋȆȖȀȌȈȒȋțȑ ȀȔȓțȑ ȄȍȄȓǻȅȄȈ ȓȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉț dmgType.Category 

țȊȘȌ ȓȘȌ ȓȜȏȘȌ ȅȆȋȈǻȑ ȓȆȑ ȄȏȈȊȄȂȋǼȌȆȑ ȄȏǾȇȄȒȆȑ ȂȈȀ ȌȀ ȎȐǾȒȄȈ ȓȆȌ ȉȀȓȆȂȎȐǾȀ ȓȆȑ.  
ǲȔȌȇǽȉȆ 1: òǥǻȌ ȈȒȖȜȄȈ dmgType.Category = òPhysicaló ȂȈȀ țȊȄȑ ȓȈȑ ȓȈȋǼȑ ȓȎȔ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ Move.moveDmgType ȓȆȑ ȄȏǾȇȄȒȆȑó 

¶ ǣȄȂȎȌțȑ: ǳȎ moveCategory ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ òPhysicaló 
ǲȔȌȇǽȉȆ 2: òǥǻȌ ȈȒȖȜȄȈ dmgType.Category = òSpecialó ȂȈȀ țȊȄȑ ȓȈȑ ȓȈȋǼȑ ȓȎȔ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ Move.moveDmgType ȓȆȑ ȄȏǾȇȄȒȆȑó 

¶ ǣȄȂȎȌțȑ: ǳȎ moveCategory ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ òSpecialó 
ǲȔȌȇǽȉȆ 3: òǥǻȌ ȎȈ ȓȜȏȎȈ ȓȎȔ Move.moveDmgType ǼȖȎȔȌ òSpecialó ȉȀȈ òPhysicaló 

ȓȈȋǼȑ ȒȓȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉț dmgType.Category ȓȎȔȑó 

¶ ǣȄȂȎȌțȑ: ǳȎ moveCategory ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ òBothó. 
 

ǬȆȖȀȌȈȒȋțȑ 6.1.ȃ: ǴȏȎȊȎȂȈȒȋțȑ ǢȀȒȈȉǽȑ ǤȜȌȀȋȆȑ (atkPow ) 
ǰȄȐȈȂȐȀȕǽ: O ȋȆȖȀȌȈȒȋțȑ ȀȔȓțȑ ȔȊȎȏȎȈȄǾ ȋȈȀ ȀȐȈȇȋȆȓȈȉǽ ȒȖǼȒȆ, ȏȎȔ 

ȃȈȀȕȎȐȎȏȎȈȄǾȓȀȈ ȀȌǻȊȎȂȀ ȋȄ ȓȆȌ ȉȀȓȆȂȎȐǾȀ ȓȆȑ ȄȏǾȇȄȒȆȑ. ǡȔȓǽ Ȇ ȀȐȈȇȋȆȓȈȉǽ ȒȖǼȒȆ 
ȒȔȌȃȔǻȅȄȈ ȓȀ ȒȓȀȓȈȒȓȈȉǻ ȓȘȌ ȖȀȐȀȉȓǽȐȘȌ ȉȀȈ ȓȎ Move.movePower ȂȈȀ ȌȀ ȔȏȎȊȎȂǾȒȄȈ ȓȆȌ 

ȁȀȒȈȉǽ ȃȜȌȀȋȆ ȓȆȑ ȄȏǾȇȄȒȆȑ.  
ǲȔȌȇǽȉȆ 1: òǥǻȌ moveCategory = òPhysicalóó 

¶ ǣȄȂȎȌțȑ: atkPow  = ATK_ǥȏȈȓȈȇǼȋȄȌȎȔ ð 0.5*DEF_ǡȋȔȌțȋȄȌȎȔ + 

Move.movePower.  (3.1) 
ǲȔȌȇǽȉȆ 2: òǥǻȌ moveCategory = òSpecialóó 

¶ ǣȄȂȎȌțȑ: atkPow  = SP.ATK_ǥȏȈȓȈȇǼȋȄȌȎȔ ð 0.5*SP.DEF_ǡȋȔȌțȋȄȌȎȔ + 
Move.movePower.  (3.2) 

ǲȔȌȇǽȉȆ 3: òǥǻȌ moveCategory = òBothóó 

¶ ǣȄȂȎȌțȑ: atkPow  = 0.5*(  ATK_ǥȏȈȓȈȇǼȋȄȌȎȔ ð 0.5*  DEF_ǡȋȔȌțȋȄȌȎȔ) + 0.5*(  
SP.ATK_ǥȏȈȓȈȇǼȋȄȌȎȔ ð SP.DEF_ǡȋȔȌțȋȄȌȎȔ) + Move.movePower.  (3.3) 

ǪȎȈȌț ǣȄȂȎȌțȑ: ǳȎ ȓȄȊȈȉț ȀȏȎȓǼȊȄȒȋȀ ȒȓȐȎȂȂȔȊȎȏȎȈȄǾȓȀȈ ȏȐȎȑ ȓȀ ȏǻȌȘ.  
 

6.1.Ȅ: ǴȏȎȊȎȂȈȒȋțȑ ȉȀȈ ǥȕȀȐȋȎȂǽ ȓȆȑ ǳȄȊȈȉǽȑ ǦȆȋȈǻȑ (moveDmg ) 
ǰȄȐȈȂȐȀȕǽ: ǯ ȓȄȊȄȔȓȀǾȎȑ ȋȆȖȀȌȈȒȋțȑ ȓȆȑ ȀȊȔȒǾȃȀȑ ȏȎȔ ȎȐǾȅȄȈ ȓȆ ȒȔȌȎȊȈȉǽ ȓȈȋǽ ȓȆȑ 

ȅȆȋȈǻȑ ȓȆȑ ȄȏǾȇȄȒȆȑ.  

ǪȎȈȌț ǣȄȂȎȌțȑ: ǧ ȓȄȊȈȉǽ ȄȍǾȒȘȒȆ ȏȎȔ ȒȔȌȃȔǻȅȄȈ țȊȀ ȓȀ ȏȐȎȆȂȎȜȋȄȌȀ ȀȏȎȓȄȊǼȒȋȀȓȀ 
ȄǾȌȀȈ: moveDmg = (atkPow *vulResMod  + 0.25*( atkPow *spdMod ))*0.5.  (3.4)  

ǳȎ ȓȄȊȈȉț ȀȏȎȓǼȊȄȒȋȀ ȒȓȐȎȂȂȔȊȎȏȎȈȄǾȓȀȈ ȏȐȎȑ ȓȀ ȏǻȌȘ. 
ǲȔȌȇǽȉȆ 1: òǥǻȌ ȓȎ chosenAction ȄǾȌȀȈ 111, 113, ǽ 114ó 

¶ ǣȄȂȎȌțȑ: ǚȌȀȑ ȀȊȂțȐȈȇȋȎȑ ȏȀȐȀȂȘȂǽȑ ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ ȏȀȐǻȂȄȈ ǼȌȀ ȀȐȈȇȋț 
(1 ǽ 2). ǡȌ Ȏ ȏȀȐȀȂțȋȄȌȎȑ ȀȐȈȇȋțȑ ȄǾȌȀȈ 1 ȓțȓȄ ȓȎ moveDmg ȃȈȏȊȀȒȈǻȅȄȓȀȈ, 

ȀȊȊȈȝȑ ȔȏȎȃȈȏȊȀȒȈǻȅȄȓȀȈ.  

ǲȔȌȇǽȉȆ 2: òǥǻȌ ȓȎ chosenAction ȄǾȌȀȈ 103ó 
¶ ǣȄȂȎȌțȑ: ǚȌȀȑ ȀȊȂțȐȈȇȋȎȑ ȏȀȐȀȂȘȂǽȑ ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ ȏȀȐǻȂȄȈ ǼȌȀȌ ȀȐȈȇȋț 

(1 ǽ 2 ǽ 3). ǳȎ moveDmg ȏȎȊȊȀȏȊȀȒȈǻȅȄȓȀȈ ȋȄ ȀȔȓț ȓȎȌ ȀȐȈȇȋț. 
ǳȄȊȈȉț ǣȄȂȎȌțȑ: ǲȄ țȊȄȑ ȓȈȑ ȏȄȐȈȏȓȝȒȄȈȑ, Ȇ ȓȄȊȈȉǽ ȓȈȋǽ ȓȎȔ moveDmg ȀȕȀȈȐȄǾȓȀȈ 

Ȁȏț ȓȎ CHP_ǡȋȔȌțȋȄȌȎȔ, ȊȄȈȓȎȔȐȂȝȌȓȀȑ Șȑ òȒȓȐȀȂȂȈȒȓǽȑó ȂȈȀ ȓȎȌ ȏțȐȎ ȓȘȌ ȏțȌȓȘȌ ȅȘǽȑ.  
 

ǬȆȖȀȌȈȒȋțȑ 6.2.Ȁ: ǚȊȄȂȖȎȑ ǬȄȓȐȆȓȝȌ (counterWasActive ) 

ǰȄȐȈȂȐȀȕǽ: ǡȔȓțȑ Ȏ ȋȆȖȀȌȈȒȋțȑ ȄȊǼȂȖȄȈ ȄǻȌ ȋȈȀ ȉǾȌȆȒȆ ȒȓȀȓȈȒȓȈȉȝȌ ȋȏȎȐȄǾ ȌȀ 
ȄȉȓȄȊȄȒȓȄǾ, ȄȍȄȓǻȅȎȌȓȀȑ ȀȌ ȓȀ ȒȓȀȓȈȒȓȈȉǻ ȏȎȔ ȄȏȆȐȄǻȅȄȈ ȄǾȌȀȈ ǽȃȆ ȓȐȎȏȎȏȎȈȆȋǼȌȀ. 

ǲȔȌȇǽȉȆ 1: òǥǻȌ (Move.moveCounter = Counter.Number ) Ǫǡǩ (Counter.Count  >0) ò 
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¶ ǣȄȂȎȌțȑ: ǧ ȒȆȋȀǾȀ counterWasActive  ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ true. ǧ ȃȈȀȃȈȉȀȒǾȀ 
ȓȄȐȋȀȓǾȅȄȓȀȈ Ȅȃȝ, ȉȀȇȝȑ ȓȀ ȒȓȀȓȈȒȓȈȉǻ ȄǾȌȀȈ ǽȃȆ ȓȐȎȏȎȏȎȈȆȋǼȌȀ.  

ǲȔȌȇǽȉȆ 2: òǥǻȌ (Move.moveCounter = Counter.Number ) Ǫǡǩ (Counter.Count = 0)ó 

¶ ǣȄȂȎȌțȑ: ǧ ȒȆȋȀǾȀ counterWasActive  ȏȀȐȀȋǼȌȄȈ false, ȄȏȈȓȐǼȏȎȌȓȀȑ ȒȓȆ 
ȃȈȀȃȈȉȀȒǾȀ ȌȀ ȒȔȌȄȖǾȒȄȈ.   

 
ǬȆȖȀȌȈȒȋțȑ 6.2.ȁ: ǡȊȊȀȂǽ ǲȓȀȓȈȒȓȈȉȝȌ 

ǰȄȐȈȂȐȀȕǽ: ǥǻȌ Ȏ ȏȐȎȆȂȎȜȋȄȌȎȑ ǼȊȄȂȖȎȑ ȄǾȌȀȈ ȄȏȈȓȔȖǽȑ, Ȏ ȋȆȖȀȌȈȒȋțȑ ȀȔȓțȑ 
ȄȕȀȐȋțȅȄȈ ȓȆȌ ȀȊȊȀȂǽ ȒȓȀ ȒȓȀȓȈȒȓȈȉǻ ȓȎȔ ȒȓțȖȎȔ ȉȀȈ ȄȌȄȐȂȎȏȎȈȄǾ ȓȎȌ ȀȌȓǾȒȓȎȈȖȎ ȋȄȓȐȆȓǽ 

ȏȎȔ ȓȆȌ ȏȀȐȀȉȎȊȎȔȇȄǾ. 
ǲȔȌȇǽȉȆ: òǥǻȌ counterWasActive  = òfalseóó 

¶ ǣȄȂȎȌțȑ: ǳȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȎȔ ȒȓțȖȎȔ (Move.moveTarget), ȏȎȔ 

ȏȐȎȒȃȈȎȐǾȅȎȌȓȀȈ Ȁȏț ȓȎ Move.moveStat, ȓȐȎȏȎȏȎȈȎȜȌȓȀȈ ȉȀȓǻ ȓȆ ȓȈȋǽ ȓȎȔ 
Move.movePower. ǡȋǼȒȘȑ ȋȄȓǻ, Ȇ ȓȈȋǽ ȓȎȔ Counter .Count  ȓȎȔ ȀȌȓǾȒȓȎȈȖȎȔ 

ȋȄȓȐȆȓǽ ȀȔȍǻȌȄȓȀȈ ȉȀȓǻ 1, ȍȄȉȈȌȝȌȓȀȑ ȓȆȌ ȓȐȈȝȌ ȂȜȐȘȌ ȏȄȐǾȎȃȎ ȄȏȀȌȀȕȎȐǻȑ.  
 

 
ǬȆȖȀȌȈȒȋțȑ 6.3: ǥȉȓǼȊȄȒȆ ǪǾȌȆȒȆȑ ǥȏȀȌȀȕȎȐǻȑ ǰțȌȓȘȌ ǦȘǽȑ (moveHP ) 

ǰȄȐȈȂȐȀȕǽ: ǯ ȋȆȖȀȌȈȒȋțȑ ȏȐȎȒȇǼȓȄȈ ȏțȌȓȎȔȑ ȅȘǽȑ ȒȓȎ ȒȓțȖȎ, ȃȈȀȒȕȀȊǾȅȎȌȓȀȑ țȓȈ ȃȄȌ 
ȇȀ ȔȏǻȐȍȄȈ ȔȏȄȐȖȄǾȊȈȒȆ. 

ǣȄȂȎȌțȑ: ǚȌȀȑ ȀȊȂțȐȈȇȋȎȑ ȏȀȐȀȂȘȂǽȑ ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ ȎȐǾȅȄȈ ȓȆȌ ȀȐȖȈȉǽ ȓȈȋǽ ȓȆȑ 

ȎȌȓțȓȆȓȀȑ moveHP. 
ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȆȑ moveHP ȏȐȎȒȓǾȇȄȓȀȈ ȒȓȎ CHP  ȓȎȔ ȖȀȐȀȉȓǽȐȀ ȒȓțȖȎȔ 

(moveTarget). 
ǲȔȌȇǽȉȆ: òǥǻȌ CHP_ȒȓțȖȎȔ > HP_ȒȓțȖȎȔó 

¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȎȔ moveHp ȔȏȎȊȎȂǾȅȄȓȀȈ ȍȀȌǻ ȝȒȓȄ ȌȀ ȀȌȓȈȉȀȓȎȏȓȐǾȅȄȈ 
ȋțȌȎ ȓȎȔȑ ȏțȌȓȎȔȑ ȅȘǽȑ ȏȎȔ ȏȐȀȂȋȀȓȈȉǻ ȀȌȀȏȊȆȐȝȇȆȉȀȌ. ǯ ȔȏȎȊȎȂȈȒȋțȑ 

ȀȔȓțȑ ȂǾȌȄȓȀȈ ȋǼȒȘ ȓȆȑ ȄȍǾȒȘȒȆȑ: moveHP = HP_ȒȓțȖȎȔ ð CHP_ȒȓțȖȎȔ + 

moveHP (3.5). ǡȉȎȊȎȜȇȘȑ, ȓȎ CHP_ȒȓțȖȎȔ ȂǾȌȄȓȀȈ ǾȒȎ ȋȄ ȓȎ HP_ȒȓțȖȎȔ.   
 

3.4.4. ǵǻȒȆ 3: ǥȏǾȊȔȒȆ ȉȀȈ ǥȌȆȋǼȐȘȒȆ (ǪȀȓǻȒȓȀȒȆ ôAftermath õ ð AM ) 

ǧ ȓȐǾȓȆ ȕǻȒȆ ȓȎȔ ȒȖȄȃȈȀȒȋȎȜ ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ǼȌȀȌ ȋȆȖȀȌȈȒȋț ȏȎȔ ȄȉȓȄȊȄǾ ȃȜȎ 

ȊȄȈȓȎȔȐȂǾȄȑ. ǡȐȖȈȉǻ, ȃȈȀȖȄȈȐǾȅȄȓȀȈ ȓȈȑ ȋȀȉȐȎȏȐțȇȄȒȋȄȑ ȒȔȌǼȏȄȈȄȑ ȓȆȑ ȄȌǼȐȂȄȈȀȑ ȏȎȔ ȋțȊȈȑ 
ȄȉȓȄȊǼȒȓȆȉȄ ȉȀȈ ȒȓȆ ȒȔȌǼȖȄȈȀ ȀȍȈȎȊȎȂȄǾ ȀȌ Ȇ ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ǼȖȄȈ ȋȄȓȀȁȊȆȇȄǾ 

ȀȐȉȄȓǻ ȝȒȓȄ ȌȀ ȀȏȀȈȓȄǾȓȀȈ Ȇ ȋȄȓǻȁȀȒȆ ȒȄ ȋȈȀ ȄȈȃȈȉǽ ȉȀȓǻȒȓȀȒȆ. ǧ ȕǻȒȆ ȄȌȄȐȂȎȏȎȈȄǾȓȀȈ 
țȓȀȌ ȔȏǻȐȖȄȈ ȄȏȈȁȄȁȀǾȘȒȆ ȒȔȌǼȖȈȒȆȑ Ȁȏț ȓȎȌ ȏȀǾȉȓȆ ȉȀȈ Ȇ ȎȌȓțȓȆȓȀ State ǼȖȄȈ ȊǻȁȄȈ ȓȆȌ 

ȓȈȋǽ òAMó.  
 

ǬȆȖȀȌȈȒȋțȑ 7: ǤȈȀȖȄǾȐȈȒȆ ȓȆȑ ǪȀȓǻȒȓȀȒȆȑ ȂȈȀ ȓȆȌ ǯȊȎȉȊǽȐȘȒȆ ȓȆȑ ǲȄȈȐǻȑ 
ǰȄȐȈȂȐȀȕǽ: ǯ ȏȀȐțȌ ȋȆȖȀȌȈȒȋțȑ ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȓȐȄȈȑ ȔȏȎ-ȋȆȖȀȌȈȒȋȎȜȑ. ǯ ȏȐȝȓȎȑ 

Ȁȏț ȀȔȓȎȜȑ ȄȌȆȋȄȐȝȌȄȈ ȓȎȔȑ ȄȌȄȐȂȎȜȑ ȋȄȓȐȆȓǼȑ (ȋȆȖȀȌȈȒȋțȑ 7.1), Ȏ ȃȄȜȓȄȐȎȑ ȄȏȀȌȀȕǼȐȄȈ 

ȓȀ ȀȊȊȀȂȋǼȌȀ ȒȓȀȓȈȒȓȈȉǻ ȒȓȈȑ ȀȐȖȈȉǼȑ ȓȎȔȑ ȓȈȋǼȑ (ȋȆȖȀȌȈȒȋțȑ 7.2) ȉȀȈ Ȏ ȓȄȊȄȔȓȀǾȎȑ 
ȄȊǼȂȖȄȈ ȓȈȑ ȒȔȌȇǽȉȄȑ ȏȎȔ ȎȃȆȂȎȜȌ ȓȎ ȒȜȒȓȆȋȀ ȒȄ ȋȈȀ ȄȈȃȈȉǽ ȉȀȓǻȒȓȀȒȆ (ȋȆȖȀȌȈȒȋț 7.3). 

 
ǬȆȖȀȌȈȒȋțȑ 7.1: ǥȌȆȋǼȐȘȒȆ ǥȌȄȐȂȝȌ ǬȄȓȐȆȓȝȌ 

ǰȄȐȈȂȐȀȕǽ: ǡȔȓțȑ Ȏ ȔȏȎ-ȋȆȖȀȌȈȒȋțȑ ȄȊǼȂȖȄȈ ȓȆ ȓȈȋǽ ȓȎȔ ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ 
Counter .Count  țȊȘȌ ȓȘȌ ȋȄȓȐȆȓȝȌ ȉȀȈ ȓȆȌ ȀȔȍǻȌȄȈ ȀȌ ȄǾȌȀȈ ȋȄȂȀȊȜȓȄȐȆ ȓȎȔ ǼȌȀ ȉȀȈ 

ȋȈȉȐțȓȄȐȆ ȓȎȔ ȓǼȒȒȄȐȀ. 
ǲȔȌȇǽȉȆ: òǥǻȌ (Counter.Count  > 0) Ǫǡǩ (Counter.Count  <4)ó 

¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȎȔ ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ Counter .Count  ȓȎȔ ȀȌȓǾȒȓȎȈȖȎȔ 

ȋȄȓȐȆȓǽ ȀȔȍǻȌȄȓȀȈ ȉȀȓǻ ǼȌȀ.  
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ǬȆȖȀȌȈȒȋțȑ 7.2: ǥȏȀȌȀȕȎȐǻ ȓȘȌ ǡȊȊȀȂȋǼȌȘȌ ǲȓȀȓȈȒȓȈȉȝȌ 

ǰȄȐȈȂȐȀȕǽ: ǡȔȓțȑ Ȏ ȔȏȎ-ȋȆȖȀȌȈȒȋțȑ ȄȊǼȂȖȄȈ ȓȎȔȑ ȋȄȓȐȆȓǼȑ ȓȘȌ ȉȈȌǽȒȄȘȌ ȀȊȊȀȂǽȑ 
ȒȓȀȓȈȒȓȈȉȝȌ ȉȀȈ ȀȌ ȄȌȓȎȏǾȒȄȈ țȓȈ ȋȈȀ ȉǾȌȆȒȆ ȄȉȓȄȊǼȒȓȆȉȄ ȏȐȈȌ Ȁȏț ȓȐȄȈȑ ȂȜȐȎȔȑ, 

ȄȏȀȌȀȕǼȐȄȈ ȓȀ ȒȓȀȓȈȒȓȈȉǻ ȏȎȔ ȄȏȄȍȄȐȂǻȒȓȆȉȄ ȏǾȒȘ ȒȓȈȑ ȀȐȖȈȉǼȑ ȓȈȋǼȑ ȓȎȔȑ. 
ǲȔȌȇǽȉȆ 1: òǡȌ (turnManager.currentTurn  = òPLó) Ǫǡǩ (Counter.Number  = 0) Ǫǡǩ 

(Counter.Count  = 4)ó 

¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȎȔ ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ Player.DEF  ȋȄȈȝȌȄȓȀȈ ȉȀȓǻ 3.  
ǲȔȌȇǽȉȆ 2: òǡȌ (turnManager.currentTurn  = òHTó) Ǫǡǩ (Counter.Number  = 1) Ǫǡǩ 

(Counter.Count  = 4)ó 
¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȎȔ ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ Player .ATK  ȋȄȈȝȌȄȓȀȈ ȉȀȓǻ 3. 

ǲȔȌȇǽȉȆ 3: òǡȌ (turnManager.currentTurn  = òHTó) Ǫǡǩ (Counter.Number  = 2) Ǫǡǩ 
(Counter.Count  = 4)ó 

¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȎȔ ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ Enemy.ATK  ȀȔȍǻȌȄȓȀȈ ȉȀȓǻ 3. 

ǲȔȌȇǽȉȆ 4: òǡȌ (turnManager.currentTurn  = òHTó) KAI (Counter.Number  = 3) Ǫǡǩ 
(Counter.Count  = 4)ó 

¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȎȔ ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ Enemy.DEF  ȀȔȍǻȌȄȓȀȈ ȉȀȓǻ 3. 

ǲȔȌȇǽȉȆ 5: òǡȌ (turnManager.currentTurn  = òETó) Ǫǡǩ (Counter.Number  = 4) Ǫǡǩ 
(Counter.Count  = 4) Ǫǡǩ (chosenEnemy =1)ó 

¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȎȔ ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ Enemy.SPD ȋȄȈȝȌȄȓȀȈ ȉȀȓǻ 3. 

ǲȔȌȇǽȉȆ 6: òǡȌ (turnManager.currentTurn  = òETó) Ǫǡǩ (Counter.Number  = 4) Ǫǡǩ 
(Counter.Count  = 4) Ǫǡǩ (chosenEnemy =2)ó 

¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȘȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ Enemy.DEF  ȉȀȈ Enemy.SP.DEF  
ȋȄȈȝȌȄȓȀȈ ȉȀȓǻ 2ó 

ǲȔȌȇǽȉȆ 7: òǡȌ (turnManager.currentTurn  = òETó) Ǫǡǩ (Counter.Number  = 4) Ǫǡǩ 
(Counter.Count  = 4) Ǫǡǩ (chosenEnemy =3)ó 

¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȘȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ Enemy.ATK  ȉȀȈ Enemy.SP_ATK  

ȋȄȈȝȌȄȓȀȈ ȉȀȓǻ 2ó 
ǲȔȌȇǽȉȆ 8: òǡȌ (turnManager.currentTurn  = òETó) Ǫǡǩ (Counter.Number  = 4) Ǫǡǩ 

(Counter.Count  = 4) Ǫǡǩ (chosenEnemy =4)ó 

¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȘȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ Enemy.SP_ATK  ȉȀȈ Enemy.SPD 
ȋȄȈȝȌȄȓȀȈ ȉȀȓǻ 2ó 

 
ǬȆȖȀȌȈȒȋțȑ 7.3: ǚȊȄȂȖȎȑ ǥȏțȋȄȌȆȑ ǪȀȓǻȒȓȀȒȆȑ 

ǰȄȐȈȂȐȀȕǽ: ǯ ȔȏȎ-ȋȆȖȀȌȈȒȋțȑ ȀȔȓțȑ ȄȊǼȂȖȄȈ ȀȌ ȓȎ ȒȜȒȓȆȋȀ ȇȀ ȋȄȓȀȁȄǾ ȒȓȆȌ 
ȄȏțȋȄȌȆ ȒȄȈȐǻ ǽ ȀȌ ȇȀ ȏȐǼȏȄȈ ȌȀ ȄȈȒǼȐȇȄȈ ȒȄ ȋȈȀ ȄȈȃȈȉǽ ȉȀȓǻȒȓȀȒȆ. 

ǲȔȌȇǽȉȆ 1: òǥǻȌ (CHP_ǝȊȘȌ  > 0) Ǜ (Player .CHP  > 0 Ǫǡǩ Enemy.CHP>0 Ǫǡǩ 
Losses = òHLó)ó 

¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ State ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ òNSó ȉȀȈ Ȏ ȉȄȌȓȐȈȉțȑ ȁȐțȖȎȑ 

ȏȐȎȄȓȎȈȋǻȅȄȓȀȈ ȂȈȀ ȓȆȌ ȄȏțȋȄȌȆ ȒȄȈȐǻ. 
ǲȔȌȇǽȉȆ 2: òǥǻȌ Player.CHP  < 1ó 

¶ ǣȄȂȎȌțȑ: ǯȈ ȎȌȓțȓȆȓȄȑ State ȉȀȈ Losses ȊȀȋȁǻȌȎȔȌ ȓȈȑ ȓȈȋǼȑ òSTó ȉȀȈ òPLó 

ȀȌȓǾȒȓȎȈȖȀ. 
ǲȔȌȇǽȉȆ 3: òǥǻȌ (Helper .CHP  < 1) Ǫǡǩ (Losses = òNLó)ó 

¶ ǣȄȂȎȌțȑ: ǯȈ ȎȌȓțȓȆȓȄȑ State ȉȀȈ Losses ȊȀȋȁǻȌȎȔȌ ȓȈȑ ȓȈȋǼȑ òSTó ȉȀȈ òHLó 
ȀȌȓǾȒȓȎȈȖȀ. 

ǲȔȌȇǽȉȆ 4: òǥǻȌ Enemy.CHP  < 1ó 

¶ ǣȄȂȎȌțȑ: ǯȈ ȎȌȓțȓȆȓȄȑ State ȉȀȈ Losses ȊȀȋȁǻȌȎȔȌ ȓȈȑ ȓȈȋǼȑ òSTó ȉȀȈ òELó 
ȀȌȓǾȒȓȎȈȖȀ. 
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3.4.5. ǵǻȒȆ 4: ǤȈȀȖȄǾȐȈȒȆ ǥȈȃȈȉȝȌ ǪȀȓȀȒȓǻȒȄȘȌ (ǪȀȓǻȒȓȀȒȆ ôSpecial Stateõ ð ST) 

ǡȔȓǽ ȄǾȌȀȈ Ȇ ȓȄȊȈȉǽ ȕǻȒȆ ȓȎȔ ȁȐțȖȎȔ, Ȇ ȎȏȎǾȀ ȄȌȄȐȂȎȏȎȈȄǾȓȀȈ Ȁȏț ȋȈȀ ȄǾȒȎȃȎ 

ȄȏȈȁȄȁȀǾȘȒȆȑ ȓȎȔ ȏȀǾȉȓȆ ȉȀȈ ȋțȌȎ ȀȌ ȀȌȈȖȌȄȔȓȄǾ ȋȈȀ ȒȔȌȇǽȉȆ ȓȄȐȋȀȓȈȒȋȎȜ ǽ ȋȈȀ 
ȒȆȋȀȌȓȈȉǽ ȀȊȊȀȂǽ ȒȓȆȌ ȉȀȓǻȒȓȀȒȆ ȓȆȑ ȋǻȖȆȑ.  

 

ǬȆȖȀȌȈȒȋțȑ 8: ǤȈȀȖȄǾȐȈȒȆ ǡȏȎȓȄȊǼȒȋȀȓȎȑ 
ǰȄȐȈȂȐȀȕǽ: ǯ ȋȆȖȀȌȈȒȋțȑ ȀȔȓțȑ ȄȐȋȆȌȄȜȄȈ ȓȆȌ ȓȈȋǽ ȓȆȑ ȎȌȓțȓȆȓȀȑ losses ȉȀȈ 

ȄȉȓȄȊȄǾ ǼȌȀ ȂȄȂȎȌțȑ ȏȎȔ ȄǾȓȄ ȓȄȐȋȀȓǾȅȄȈ ȓȆ ȋǻȖȆ ȄǾȓȄ ȓȆȌ ȒȔȌȄȖǾȅȄȈ ȔȏȎ ȌǼȄȑ ȒȔȌȇǽȉȄȑ. 
ǲȔȌȇǽȉȆ 1: òǥǻȌ losses = òPLóó 

¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ dialogueBox  ȊȀȋȁǻȌȄȈ ǼȌȀ ȋǽȌȔȋȀ ȏȎȔ ȄȌȆȋȄȐȝȌȄȈ ȓȎȌ 
ȏȀǾȉȓȆ ȂȈȀ ȓȆȌ ǽȓȓȀ ȓȎȔ. ǧ ȉȄȌȓȐȈȉǽ ȃȈȀȃȈȉȀȒǾȀ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȓȄȐȋȀȓǾȅȄȓȀȈ. 

ǲȔȌȇǽȉȆ 2: òǥǻȌ losses = òELóó. 

¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ dialogueBox  ȊȀȋȁǻȌȄȈ ǼȌȀ ȋǽȌȔȋȀ ȏȎȔ ȄȌȆȋȄȐȝȌȄȈ ȓȎȌ 
ȏȀǾȉȓȆ ȂȈȀ ȓȆ ȌǾȉȆ ȓȎȔ. ǳȎ ȏȀȈȖȌǾȃȈ ȋȄȓȀȁȀǾȌȄȈ ȒȓȆȌ ȎȇțȌȆ ȄȏȈȊȎȂǽȑ 

ȀȌȓȈȏǻȊȎȔ ȉȀȈ ȓȆȌ òǵǻȒȆ 0: ǥȏȈȊȎȂǽ ǡȌȓȈȏǻȊȎȔ ȉȀȈ ǡȐȖȈȉȎȏȎǾȆȒȆ ǬǻȖȆȑó ȂȈȀ 
ȓȆȌ ȄȏțȋȄȌȆ ȋǻȖȆ. 

ǲȔȌȇǽȉȆ 3: òǥǻȌ losses = òHLóó. 

¶ ǣȄȂȎȌțȑ: ǧ ȎȌȓțȓȆȓȀ dialogueBox  ȊȀȋȁǻȌȄȈ ǼȌȀ ȋǽȌȔȋȀ ȏȎȔ ȄȌȆȋȄȐȝȌȄȈ ȓȎȌ 
ȏȀǾȉȓȆ țȓȈ Ȏ ǢȎȆȇțȑ ǼȖȄȈ ȆȓȓȆȇȄǾ ȉȀȈ ȀȏȎȖȘȐȄǾ Ȁȏț ȓȆ ȋǻȖȆ. ǧ ȎȌȓțȓȆȓȀ State 

ȏȀǾȐȌȄȈ ȓȆȌ ȓȈȋǽ òNSó, ȄȏȈȓȐǼȏȎȌȓȀȑ ȒȓȎ ȏȀȈȖȌǾȃȈ ȌȀ ȒȔȌȄȖȈȒȓȄǾ ȋȄ ȓȎȔȑ 
ȄȌȀȏȎȋȄǾȌȀȌȓȄȑ ȖȀȐȀȉȓǽȐȄȑ.  

 

3.4.6. ǬȆȖȀȌȈȒȋțȑ 9: ǥȌȆȋǼȐȘȒȆ ȓȎȔ ǪțȒȋȎȔ ȓȎȔ ǰȀȈȖȌȈȃȈȎȜ ȉȀȈ ȓȆȑ ǤȈȄȏȀȕǽȑ  

ǲȓȆȌ ȒȖȄȃǾȀȒȆ ȔȏǻȐȖȄȈ ǼȌȀȑ ȋȆȖȀȌȈȒȋțȑ ȏȎȔ ȃȄȌ ȊȄȈȓȎȔȐȂȄǾ ȋțȌȎ ȒȄ ȋȈȀ ȕǻȒȆ, ȀȊȊǻ 
ȒȓȎ ȓǼȊȎȑ ȉǻȇȄ ȕǻȒȆȑ. ǧ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȄǾȌȀȈ Ȇ ȄȌȆȋǼȐȘȒȆ ȓȎȔ ȏȀǾȉȓȆ ȒȖȄȓȈȉǻ ȋȄ ȓȆȌ 

ȉǾȌȆȒȆ ȏȎȔ ȄȉȓȄȊȄǾȓȀȈ ȒȓȆȌ ȓȐǼȖȎȌ ȒȄȈȐǻ, ȉȀȇȝȑ ȉȀȈ ȓȘȌ ȀȏȎȓȄȊȄȒȋǻȓȘȌ ȓȆȑ.  
ǲȔȌȇǽȉȆ 1: òǥǻȌ Ȇ ȉǾȌȆȒȆ ȏȎȔ ȄȉȓȄȊǼȒȓȆȉȄ ǽȓȀȌ ȓȜȏȎȔ òǥȏǾȇȄȒȆȑó Ǜ òǥȏȀȌȀȕȎȐǻȑ 

ǰțȌȓȘȌ ǦȘǽȑóó. 

¶ ǣȄȂȎȌțȑ: ǥȌȆȋȄȐȝȌȎȌȓȀȈ ȎȈ ȓȈȋǼȑ ȓȘȌ playerBox.CHP  ȉȀȈ helperBox.CHP  ȂȈȀ 
ȌȀ ȀȌȓȈȉȀȓȎȏȓȐǾȅȎȔȌ ȓȈȑ ȌǼȄȑ ȓȈȋǼȑ ȓȘȌ ȀȌȓǾȒȓȎȈȖȘȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ. 

ǲȔȌȇǽȉȆ 2: òǥǻȌ State = òMDóó 

¶ ǣȄȂȎȌțȑ: ǧ ȓȈȋǽ ȓȎȔ dialogueBox  ȋȄȓȀȓȐǼȏȄȓȀȈ ȒȄ ǼȌȀ ȉȄǾȋȄȌȎ ȏȎȔ 
ȒȔȋȏȄȐȈȊȀȋȁǻȌȄȈ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ Name_ǥȏȈȓȈȇǼȋȄȌȎȔ, Name_ǡȋȔȌțȋȄȌȎȔ, 

Move.moveDialogue ȉȀȈ Move.moveName ȝȒȓȄ ȌȀ ȏȄȐȈȂȐȀȕȄǾ ȒȓȎȌ ȏȀǾȉȓȆ Ȇ 
ȄȌǼȐȂȄȈȀ ȏȎȔ ȋțȊȈȑ ȄȉȓȄȊǼȒȓȆȉȄ. ǥȏȈȏȊǼȎȌ Ȇ ȓȈȋǽ ȓȆȑ ȎȌȓțȓȆȓȀȑ State ȀȊȊǻȅȄȈ 

ȒȄ òAMó. 
ǲȔȌȇǽȉȆ 3: òǥǻȌ (State = òAMó) Ǫǡǩ (counterWasActive  = òtrueó)ó. 

¶ ǣȄȂȎȌțȑ: ǲȔȌȓǾȇȄȓȀȈ ǼȌȀ ȋǽȌȔȋȀ ȏȎȔ ȄȌȆȋȄȐȝȌȄȈ ȓȎȌ ȏȀǾȉȓȆ ȂȈȀ ȓȆȌ 

ȀȏȎȓȔȖǾȀ ȄȉȓǼȊȄȒȆȑ ȓȆȑ ȉǾȌȆȒȆȑ ȉȀȈ Ȇ ȎȌȓțȓȆȓȀ State ȊȀȋȁǻȌȄȈ ȓȆȌ ȓȈȋǽ òNSó 
ȂȈȀ ȌȀ ȄȏȀȌȀȊȆȕȇȄǾ Ȇ ȒȄȈȐǻ.  

ǲȔȌȇǽȉȆ 4: òǥǻȌ (State = òAMó) Ǫǡǩ (counterWasActive  = òfalseó)ó. 
¶ ǣȄȂȎȌțȑ: ǡȌǻȊȎȂȀ ȋȄ ȓȎȌ ȓȜȏȎ ȓȆȑ ȉǾȌȆȒȆȑ, ȒȔȌȓǾȇȄȓȀȈ ȓȎ ȉȀȓǻȊȊȆȊȎ ȋǽȌȔȋȀ 

ȏȎȔ ȏȄȐȈȂȐǻȕȄȈ ȓȎ ȀȏȎȓǼȊȄȒȋȀ: ȀȏȝȊȄȈȀ HP (ȉǻȌȎȌȓȀȑ ȖȐǽȒȆ ȓȆȑ ȓȈȋǽ ȓȎȔ 
moveDmg), ȓȆȌ ȀȊȊȀȂǽ ȒȓȀȓȈȒȓȈȉȝȌ (ȖȐȆȒȈȋȎȏȎȈȝȌȓȀȑ ȓȈȑ ȓȈȋǼȑ ȓȘȌ 

Move.moveStat ȉȀȈ move.movePower) ǽ ȓȆȌ ȀȌȀȏȊǽȐȘȒȆ HP (ȉǻȌȎȌȓȀȑ ȖȐǽȒȆ 

ȓȆ ȓȈȋǽ ȓȎȔ moveHP). 
 

       ǲȓȆȌ ȄȈȉțȌȀ 3.4. ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ ȎȈ ȒȖǼȒȄȈȑ ȋȄȓȀȍȜ ȓȘȌ ȋȆȖȀȌȈȒȋȝȌ ȉȀȈ ȓȘȌ 
ȎȌȓȎȓǽȓȘȌ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ. 
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3.5. ǬȄȓȀȓȐȎȏǽ ȓȘȌ ǬȆȖȀȌȈȒȋȝȌ ȒȄ ǪȝȃȈȉȀ 

 
ǧ ȏȀȐȎȜȒȀ ȄȌțȓȆȓȀ ȄȒȓȈǻȅȄȈ ȒȓȆȌ ȉȘȃȈȉȎȏȎǾȆȒȆ ȓȘȌ ȋȆȖȀȌȈȒȋȝȌ ȏȎȔ ȀȌȀȊȜȇȆȉȀȌ 

ȏȐȎȆȂȎȔȋǼȌȘȑ. ǧ ȔȊȎȏȎǾȆȒȆ ȏȐȀȂȋȀȓȎȏȎȈǽȇȆȉȄ ȒȓȎ ȏȄȐȈȁǻȊȊȎȌ ȓȆȑ ȋȆȖȀȌǽȑ òGodotó, ȋȄ 
ȖȐǽȒȆ ȓȆȑ ȂȊȝȒȒȀȑ ȏȐȎȂȐȀȋȋȀȓȈȒȋȎȜ C#. ǯ ȉȝȃȈȉȀȑ ȏȎȔ ȏȀȐȀȓǾȇȄȓȀȈ ȒȓȈȑ ȄȏțȋȄȌȄȑ ȔȏȎ-

ȄȌțȓȆȓȄȑ ȀȏȎȓȄȊȄǾ ȋȈȀ ȀȏȊȎȏȎȈȆȋǼȌȆ ȄȉȃȎȖǽ ȓȎȔ ȏȐȀȂȋȀȓȈȉȎȜ ȉȝȃȈȉȀ, ȀȏȎȒȉȎȏȝȌȓȀȑ ȒȓȆ 
ȉȀȊȜȓȄȐȆ ȀȌȀȂȌȘȒȈȋțȓȆȓȀ ȉȀȈ ȉȀȓȀȌțȆȒȆ ȓȆȑ ȔȊȎȏȎǾȆȒȆȑ.  

 

3.5.1. ǪȄȌȓȐȈȉǻ ǤȎȋȈȉǻ ǲȓȎȈȖȄǾȀ  

ǡȐȖȈȉǻ, ȏȐǼȏȄȈ ȌȀ ȔȊȎȏȎȈȆȇȎȜȌ ȎȈ ȎȌȓțȓȆȓȄȑ Character  ȉȀȈ Move, ȉȀȇȝȑ ȀȏȎȓȄȊȎȜȌ 

ȓȀ ȇȄȋȄȊȈȝȃȆ ȃȎȋȈȉǻ ȒȓȎȈȖȄǾȀ ȏǻȌȘ ȒȓȀ ȎȏȎǾȀ ȃȎȋȄǾȓȀȈ ȓȎ ȒȜȒȓȆȋȀ ȋǻȖȆȑ ȓȎȔ 
ȏȐȘȓȎȓȜȏȎȔ.  

ǣȈȀ ȓȆȌ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȆȑ ȎȌȓțȓȆȓȀȑ Character, ȔȊȎȏȎȈȄǾȓȀȈ ȋȈȀ ȉȊǻȒȆ (class) ȋǼȒȘ 
ȓȆȑ ȎȏȎǾȀȑ ȒȓȆȌ ȒȔȌǼȖȄȈȀ ȇȀ ȄǾȌȀȈ ȃȔȌȀȓǽ Ȇ ȃȆȋȈȎȔȐȂǾȀ ȀȌȓȈȉȄȈȋǼȌȘȌ ȂȈȀ ȓȎȔȑ 

ȖȀȐȀȉȓǽȐȄȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ.  
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ǣȈȀ ȓȆȌ ȀȏȎȇǽȉȄȔȒȆ ȉȀȈ ȃȈȀȖȄǾȐȈȒȆ ȓȘȌ ȃȄȃȎȋǼȌȘȌ ȏȎȔ ȀȕȎȐȎȜȌ ȓȆȌ ȎȌȓțȓȆȓȀ Move, 

ȔȈȎȇȄȓȄǾȓȀȈ Ȇ ȃȎȋǽ JSON ( JavaScript  Object  Notation ). ǯȈ ȉȈȌǽȒȄȈȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ 
ȀȌȀȏȀȐǾȒȓȀȌȓȀȈ Ȁȏț ȃȜȎ ȏǾȌȀȉȄȑ JSON (JSON Arrays ), ǼȌȀȑ ȂȈȀ ȓȈȑ ȄȏȈȇǼȒȄȈȑ ȉȀȈ Ȏ 

ȃȄȜȓȄȐȎȑ ȂȈȀ ȓȈȑ ȉȈȌǽȒȄȈȑ ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ ȉȀȈ ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ. ǪǻȇȄ 
ȏǾȌȀȉȀȑ ȏȄȐȈǼȖȄȈ, Șȑ ȒȓȎȈȖȄǾȀ ȃȈȀȖȘȐȈȒȋǼȌȀ ȋȄ ȉțȋȋȀȓȀ, ȀȌȓȈȉȄǾȋȄȌȀ JSON (JSON 

Objects ) ȏȎȔ ȀȌȀȏȀȐȈȒȓȎȜȌ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȋȈȀȑ ȉǾȌȆȒȆȑ. ǳȀ ȋȎȌȀȃȈȉǻ 
ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȉǻȇȄ ȉǾȌȆȒȆȑ ȏȄȐȈȂȐǻȕȎȌȓȀȈ Ȁȏț ǼȌȀ ȅȄȜȂȎȑ ȎȌțȋȀȓȎȑ/ȓȈȋǽȑ 

(name /value  pair ) [19].  
 

 
 

3.5.2. ǯȇțȌȄȑ ǥȏȈȊȎȂǽȑ ǡȌȓȈȏǻȊȎȔ ȉȀȈ ǬǻȖȆȑ 

ǯȈ ȎȇțȌȄȑ ȄȏȈȊȎȂǽȑ ȀȌȓȈȏǻȊȎȔ ȉȀȈ ȋǻȖȆȑ ȀȏȎȓȄȊȎȜȌ ȓȀ ȉȄȌȓȐȈȉǻ ȏȄȐȈȁǻȊȊȎȌȓȀ 

ȀȊȊȆȊȄȏǾȃȐȀȒȆȑ ȓȎȔ ȏȀǾȉȓȆ ȋȄ ȓȎ ȏȀȈȖȌǾȃȈ. 
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ǧ ȃȄȌȃȐȈȉǽ ȃȎȋǽ ȓȆȑ ȎȇțȌȆȑ (ȒȉȆȌǽȑ) ȄȏȈȊȎȂǽȑ ȀȌȓȈȏǻȊȎȔ ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȓȐȄȈȑ 
ȉțȋȁȎȔȑ: 

¶ O ȉțȋȁȎȑ-ȐǾȅȀ (enemy_selection), ȒȓȎȌ ȎȏȎǾȎ ȄǾȌȀȈ ȒȔȌȃȄȃȄȋǼȌȎ ǼȌȀ ȀȐȖȄǾȎ ȉȝȃȈȉȀ 

ȂȐȀȋȋǼȌȎ ȒȄ C#. ǯ ȉȝȃȈȉȀȑ ȀȔȓțȑ ȃȈȀȖȄȈȐǾȅȄȓȀȈ ȓȈȑ ȄȈȒțȃȎȔȑ ȓȎȔ ȏȀǾȉȓȆ (user input ) 
ȉȀȈ ȔȊȎȏȎȈȄǾ ȓȆȌ ȊȎȂȈȉǽ ȓȆȑ ȄȏȈȊȎȂǽȑ. 

¶ ǚȌȀȑ ȉțȋȁȎȑ ȓȜȏȎȔ TextureRect ȋȄ țȌȎȋȀ background. ǯ ȐțȊȎȑ ȓȎȔ ȄǾȌȀȈ ȌȀ 

ȀȏȄȈȉȎȌǾȅȄȈ ȓȎ ȏȀȐȀȒȉǽȌȈȎ ȓȆȑ ȎȇțȌȆȑ, Ȇ ȎȏȎǾȀ ȏȄȐȈȊȀȋȁǻȌȄȈ ȓȎȔȑ ȃȈȀȇǼȒȈȋȎȔȑ 
ȀȌȓǾȏȀȊȎȔȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. 

¶ ǚȌȀȑ ȃȄȜȓȄȐȎȑ ȉțȋȁȎȑ ȓȜȏȎȔ TextureRect ȋȄ țȌȎȋȀ enemy_selector. ǫȄȈȓȎȔȐȂȄǾ Șȑ 
ȃȄǾȉȓȆȑ, ȓȎȌ ȎȏȎǾȎ ȋȄȓȀȉȈȌȄǾ Ȏ ȏȀǾȉȓȆȑ ȂȈȀ ȌȀ ȄȏȈȊǼȍȄȈ ȓȎȌ ȀȌȓǾȏȀȊȎ ȏȎȔ ȇǼȊȄȈ ȌȀ 

ȀȌȓȈȋȄȓȘȏǾȒȄȈ.  
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ǳȎ ȀȐȖȄǾȎ ȉȝȃȈȉȀ ȏȎȔ ȄǾȌȀȈ ȒȔȌȃȄȃȄȋǼȌȎ ȋȄ ȓȎȌ ȉțȋȁȎ enemy_selection ȔȊȎȏȎȈȄǾ ȓȆȌ 
ȉȜȐȈȀ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ 1: òǤȈȀȋțȐȕȘȒȆ ǬǻȖȆȑó. ǲȔȂȉȄȉȐȈȋǼȌȀ, 

ȃȈȀȖȄȈȐǾȅȄȓȀȈ ȓȆȌ ȄȏȈȊȎȂǽ ȀȌȓȈȏǻȊȎȔ Ȁȏț ȓȎȌ ȏȀǾȉȓȆ ȉȀȈ ȀȏȎȇȆȉȄȜȄȈ ȓȀ ȀȌȓǾȒȓȎȈȖȀ 
ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȂȈȀ ȓȆȌ ȀȐȖȈȉȎȏȎǾȆȒȆ ȓȆȑ ȎȌȓțȓȆȓȀȑ Enemy.  

 

 
 

ǧ ȃȄȌȃȐȈȉǽ ȃȎȋǽ ȓȆȑ ȎȇțȌȆȑ (ȒȉȆȌǽȑ) ȋǻȖȆȑ ȀȏȀȐȓǾȅȄȓȀȈ Ȁȏț ȓȎȔȑ Ȅȍǽȑ ȉțȋȁȎȔȑ: 
¶ ǳȎȌ ȉțȋȁȎ-ȐǾȅȀ (root), ȒȓȎȌ ȎȏȎǾȎ ȄǾȌȀȈ ȒȔȌȃȄȃȄȋǼȌȎ ǼȌȀ ȀȐȖȄǾȎ ȉȝȃȈȉȀ 

ȂȐȀȋȋǼȌȎ ȒȄ C#. ǧ ȉȜȐȈȀ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȄǾȌȀȈ Ȇ ȃȈȀȖȄǾȐȈȒȆ ȓȎȔ ȋȄȂȀȊȜȓȄȐȎȔ 
ȋǼȐȎȔȑ ȓȆȑ ȊȎȂȈȉǽȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. 

¶ ǚȌȀȌ ȉțȋȁȎ (background) ȓȜȏȎȔ TextureRect, o ȎȏȎǾȎȑ ȀȌȀȏȀȐȈȒȓǻ ȓȎ 

ȏȀȐȀȒȉǽȌȈȎ ȓȆȑ ȋǻȖȆȑ. ǲȓȎ ȒȔȂȉȄȉȐȈȋǼȌȎ ȏȀȈȖȌǾȃȈ, ȓȎ ȏȀȐȀȒȉǽȌȈȎ ȀȏȄȈȉȎȌǾȅȄȈ ȓȆ 
ȖȊȘȐǾȃȀ ȓȎȔ ȋȀȂȈȉȎȜ ȃǻȒȎȔȑ, țȏȎȔ ȓȀȍȈȃȄȜȎȔȌ ȎȈ ȖȀȐȀȉȓǽȐȄȑ. 

¶ ǚȌȀȌ ȉțȋȁȎ (ui) ȓȜȏȎȔ TextureRect, Ȏ ȎȏȎǾȎȑ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȓȆȌ 

ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȘȌ ȎȌȓȎȓǽȓȘȌ dialogueBox , playerBox  ȉȀȈ helperBox. 
¶ ǚȍȈ ȉțȋȁȎȔȑ (sword _slash , shield , hydro _pump , arrows , fire _pierce, 

electric_hammer) ȓȜȏȎȔ Label, ȓȘȌ ȎȏȎǾȘȌ Ȇ ȁȀȒȈȉǽ ȊȄȈȓȎȔȐȂǾȀ ȄǾȌȀȈ ȌȀ 
ȀȏȄȈȉȎȌǾȅȎȔȌ ȓȈȑ ǼȍȈ ȃȈȀȇǼȒȈȋȄȑ ȄȌǼȐȂȄȈȄȑ ȓȎȔ ȏȀǾȉȓȆ ȒȓȆȌ ȎȇțȌȆ. 

¶ ǳǼȒȒȄȐȈȑ ȉțȋȁȎȔȑ ȓȜȏȎȔ Label  ȏȎȔ ȀȍȈȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȓȆȌ ȀȏȄȈȉțȌȈȒǽ ȓȘȌ 

ȀȐȈȇȋȆȓȈȉȝȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ playerBox .CHP  (player_hp1 , player_hp2) ȉȀȈ 
helperBox.CHP  (helper_hp1 , helper_hp2), ȉȀȇȝȑ ȉȀȈ ȃȜȎ ȄȏȈȏȊǼȎȌ ȉțȋȁȎȔȑ ȓȎȔ 

ǾȃȈȎȔ ȓȜȏȎȔ ȂȈȀ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ playerBox .Name (player_name) ȉȀȈ 
helperBox.Name (helper_name).  

¶ ǚȌȀȌ ȉțȋȁȎ (monster) ȓȜȏȎȔ Sprite2D ȂȈȀ ȓȆȌ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȎȔ 

ȄȏȈȊȄȂȋǼȌȎȔ ȀȌȓȈȏǻȊȎȔ. 
¶ ǚȌȀȌ ȉțȋȁȎ (dialogue) ȓȜȏȎȔ Label, Ȏ ȎȏȎǾȎȑ ȄǾȌȀȈ ȔȏȄȜȇȔȌȎȑ ȂȈȀ ȓȆȌ 

ȄȋȕǻȌȈȒȆ ȓȎȔ ȉȄȈȋǼȌȎȔ ȏȎȔ ȏȐȎȁǻȊȊȄȈ Ȇ ȎȌȓțȓȆȓȀ dialogueBox .  
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ǧ ȃȈȀȃȈȉȀȒǾȀ ȀȐȖȈȉȎȏȎǾȆȒȆ ȓȆȑ ȎȇțȌȆȑ ȋǻȖȆȑ ȔȊȎȏȎȈȄǾȓȀȈ ȒȓȎ ȀȐȖȄǾȎ ȉȝȃȈȉȀ ȓȎȔ 

ȉțȋȁȎȔ òrootó. ǥȌȓțȑ ȓȆȑ ȋȄȇțȃȎȔ Ready(), Ȇ ȎȏȎǾȀ ȉȀȊȄǾȓȀȈ ȀȔȓțȋȀȓȀ țȓȀȌ Ȏ ȉțȋȁȎȑ ȄǾȌȀȈ 
ǼȓȎȈȋȎȑ, ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ Ȇ ȀȌǻȉȓȆȒȆ ȓȘȌ ȀȌȀȕȎȐȝȌ ȂȈȀ ȓȎ ȒȜȌȎȊȎ ȓȘȌ ȉțȋȁȘȌ ȓȆȑ 

ȈȄȐȀȐȖǾȀȑ ȓȆȑ ȒȉȆȌǽȑ, ȝȒȓȄ ȌȀ ȄǾȌȀȈ ȃȔȌȀȓǽ Ȇ ȄȏȄȍȄȐȂȀȒǾȀ ȓȎȔȑ. ǲȓȆ ȒȔȌǼȖȄȈȀ, Ȇ ȋǼȇȎȃȎȑ 
LoadFighter () ȀȌȀȊȀȋȁǻȌȄȈ ȓȆȌ ȀȐȖȈȉȎȏȎǾȆȒȆ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȓȘȌ ȖȀȐȀȉȓǽȐȘȌ, ȄȌȝ Ȇ 

hpUi () ȀȌȀȊȀȋȁǻȌȄȈ ȓȆȌ ȃȈȀȖȄǾȐȈȒȆ ȓȘȌ ȋȄȓȀȁȎȊȝȌ ȓȘȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ playerBox .CHP  
ȉȀȈ helperBox.CHP .  
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3.5.3. ǪȜȐȈȎȑ ǬȆȖȀȌȈȒȋțȑ  

ǣȈȀ ȓȆȌ ȔȊȎȏȎǾȆȒȆ ȓȆȑ ȉȜȐȈȀȑ ȊȎȂȈȉǽȑ ȏȎȔ ȃȈȀȖȄȈȐǾȅȄȓȀȈ ȓȆ ȐȎǽ ȓȆȑ ȋǻȖȆȑ, 

ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȓȐǾȀ enumerations  ȏȎȔ ȀȌȀȏȀȐȈȒȓȎȜȌ ȓȈȑ ȎȌȓțȓȆȓȄȑ State, 
turnManager  ȉȀȈ Losses. 
 

 
 

    ǧ ȄȌȀȊȊȀȂǽ ȋȄȓȀȍȜ ȓȘȌ ȓȄȒȒǻȐȘȌ ȃȈȀȉȐȈȓȝȌ ȕǻȒȄȘȌ ȋȈȀȑ ȒȄȈȐǻȑ ȔȊȎȏȎȈȄǾȓȀȈ ȋȄ ȋȈȀ 
ȃȎȋǽ ȄȊǼȂȖȎȔ if -else-if  ȄȌȓțȑ ȓȆȑ ȋȄȇțȃȎȔ _Input  ȓȎȔ ȀȐȖȄǾȎȔ ȉȝȃȈȉȀ root. ǧ ȃȎȋǽ ȀȔȓǽ 

ȊȄȈȓȎȔȐȂȄǾ Șȑ ȋȈȀ ȋȆȖȀȌǽ ȉȀȓȀȒȓǻȒȄȘȌ, țȏȎȔ Ȇ ȓȐǼȖȎȔȒȀ ȓȈȋǽ ȓȆȑ ȎȌȓțȓȆȓȀȑ State 
ȉȀȇȎȐǾȅȄȈ ȏȎȈȎ ȓȋǽȋȀ ȓȆȑ ȊȎȂȈȉǽȑ ȇȀ ȄȉȓȄȊȄȒȓȄǾ.  
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     ǪȀȓǻ ȓȆ ȕǻȒȆ ȓȆȑ ȏȐȎȄȓȎȈȋȀȒǾȀȑ ȉȀȈ ȄȏȈȊȎȂǽȑ ȄȌǼȐȂȄȈȀȑ (state = State.NS), ȀȐȖȈȉǻ 

ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ Ȇ ȄȌȆȋǼȐȘȒȆ ȓȈȋȝȌ ȓȘȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ playerBox .CHP  ȉȀȈ 
helperBox.CHP  ȋǼȒȘ ȓȆȑ ȋȄȇțȃȎȔ hpUi (). ǲȓȆ ȒȔȌǼȖȄȈȀ, Ȇ ȋǼȇȎȃȎȑ turnHandler () 

ȀȌȀȊȀȋȁǻȌȄȈ ȓȎȌ ȉȀȇȎȐȈȒȋț ȓȎȔ ȄȌȄȐȂȎȜ ȖȀȐȀȉȓǽȐȀ (ȋȆȖȀȌȈȒȋțȑ 4) ȉȀȈ ȓȆȌ ȄȏȈȊȎȂǽ ȓȆȑ 
ȉǾȌȆȒȆȑ ȓȎȔ (ȋȆȖȀȌȈȒȋțȑ 5). ǳǼȊȎȑ, ȂǾȌȄȓȀȈ ȄȌȆȋǼȐȘȒȆ ȓȆȑ ȎȌȓțȓȆȓȀȑ State ȒȄ MD .  
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     ǪȀȓǻ ȓȆ ȕǻȒȆ ȓȆȑ ȄȉȓǼȊȄȒȆȑ ȉȀȈ ȔȏȎȊȎȂȈȒȋȎȜ ȓȆȑ ȄȌǼȐȂȄȈȀȑ (State.MD), ȀȐȖȈȉǻ 

ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ ǼȊȄȂȖȎȑ ȂȈȀ ȓȎȌ ȏȐȎȒȃȈȎȐȈȒȋț ȓȎȔ ȄȌȄȐȂȎȜ ȖȀȐȀȉȓǽȐȀ, ȝȒȓȄ ȌȀ 
ȉȀȇȎȐȈȒȓȄǾ Ȇ ȎȌȓțȓȆȓȀ atkPattern  (ȋȆȖȀȌȈȒȋțȑ 5). ǡȉȎȊȎȜȇȘȑ, ȃȆȋȈȎȔȐȂȄǾȓȀȈ ǼȌȀ 

ȒȓȈȂȋȈțȓȔȏȎ ȓȆȑ ȉȊǻȒȆȑ move (ȇȀ ȀȌȀȊȔȇȄǾ ȒȓȆȌ ȄȏțȋȄȌȆ Ȕȏț-ȄȌțȓȆȓȀ). ǳȎ ȒȓȈȂȋȈțȓȔȏȎ 
ȀȔȓț ȀȐȖȈȉȎȏȎȈȄǾȓȀȈ ȋȄ ȃȄȃȎȋǼȌȀ Ȁȏț ȓȈȑ ȎȌȓțȓȆȓȄȑ chosenAction, Player , Helper , Enemy, 

atkPattern  ȉȀȈ Counters. ǲȓȆ ȒȔȌǼȖȄȈȀ, ȉȀȊȄǾȓȀȈ Ȇ ȋǼȇȎȃȎȑ executeAction() ȓȎȔ 
ȀȐȖȈȉȎȏȎȈȆȋǼȌȎȔ ȒȓȈȂȋȈțȓȔȏȎȔ Ȇ ȎȏȎǾȀ ȔȏȎȊȎȂǾȅȄȈ ȉȀȈ ȄȕȀȐȋțȅȄȈ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȆȑ  

ȉǾȌȆȒȆȑ ȒȓȆȌ ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ (ȋȆȖȀȌȈȒȋțȑ 6).  
    ǲȓȆ ȒȔȌǼȖȄȈȀ, ȄȊǼȂȖȄȓȀȈ Ȇ ȒȆȋȀǾȀ counterWasActive, ȂȈȀ ȓȆȌ ȏȄȐǾȏȓȘȒȆ ȏȎȔ Ȇ 

ȄȏȈȊȄȂȋǼȌȆ ȉǾȌȆȒȆ ȄȏȆȐǼȀȒȄ ȒȓȀȓȈȒȓȈȉǻ ȓȀ ȎȏȎǾȀ ǽȓȀȌ ǽȃȆ ȓȐȎȏȎȏȎȈȆȋǼȌȀ. ǳǼȊȎȑ, Ȏ 

ǼȊȄȂȖȎȑ ȀȔȓțȑ ȉȀȇȎȐǾȅȄȈ ȄǻȌ Ȇ ȃȈȀȃȈȉȀȒǾȀ ȇȀ ȄȏȈȒȓȐǼȗȄȈ ȒȓȆȌ ȀȐȖȈȉǽ ȕǻȒȆ (State.NS) ǽ 
ȄǻȌ ȇȀ ȏȐȎȖȘȐǽȒȄȈ ȒȓȆȌ ȄȏțȋȄȌȆ (State.AM ) (ȋȆȖȀȌȈȒȋțȑ 9). 
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     ǲȓȆ ȕǻȒȆ ȓȆȑ ȄȏǾȊȔȒȆȑ ȉȀȈ ȄȌȆȋǼȐȘȒȆȑ (State.AM), Ȇ ȋǼȇȎȃȎȑ counterHandler () 
ȄȌȆȋȄȐȝȌȄȈ țȊȎȔȑ ȓȎȔȑ ȄȌȄȐȂȎȜȑ ȋȄȓȐȆȓǼȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȉȀȈ ȄȉȓȄȊȄǾ ȓȎȔȑ ȀȏȀȐȀǾȓȆȓȎȔȑ 

ȄȊǼȂȖȎȔȑ ȂȈȀ ȓȎȌ ȄȌȓȎȏȈȒȋț ȄȉȏȊǽȐȘȒȆȑ ȉǻȏȎȈȀȑ ȒȔȌȇǽȉȆȑ ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȎȃȆȂǽȒȄȈ ȓȎ 
ȏȀȈȖȌǾȃȈ ȒȄ ȄȈȃȈȉǽ ȉȀȓǻȒȓȀȒȆ(ȋȆȖȀȌȈȒȋțȑ 7). ǳȀȔȓțȖȐȎȌȀ, ȄȌȆȋȄȐȝȌȄȈ ȓȎȌ ȏȀǾȉȓȆ ȋǼȒȘ 

ȓȎȔ ȉțȋȁȎȔ dialogue  ȂȈȀ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȆȑ ȉǾȌȆȒȆȑ ȏȎȔ ȋțȊȈȑ ȄȉȓȄȊǼȒȓȆȉȄ.  
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    ǳǼȊȎȑ, ȒȓȆȌ ȕǻȒȆ ȃȈȀȖȄǾȐȈȒȆȑ ȄȈȃȈȉȝȌ ȉȀȓȀȒȓǻȒȄȘȌ, ȓȎ ȒȜȒȓȆȋȀ ȄȍȄȓǻȅȄȈ ȓȆ 
ȒȔȂȉȄȉȐȈȋǼȌȆ ȒȔȌȇǽȉȆ ȒȓȆȌ ȎȏȎǾȀ ǼȖȄȈ ȄȈȒǼȊȇȄȈ ȓȎ ȏȀȈȖȌǾȃȈ. ǡȌǻȊȎȂȀ ȋȄ ȓȆ ȒȔȌȇǽȉȆ 

ȀȔȓǽ, ȄǾȓȄ ȂǾȌȄȓȀȈ ȓȄȐȋȀȓȈȒȋțȑ ȓȆȑ ȋǻȖȆȑ,  ȄǾȓȄ ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ ȎȏȎȈȀȃǽȏȎȓȄ ǻȊȊȆ 

ȀȏȀȐȀǾȓȆȓȆ ȓȐȎȏȎȏȎǾȆȒȆ. 
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3.5.4. ǬȆȖȀȌȈȒȋȎǾ ǥȉȓǼȊȄȒȆȑ ǪȈȌǽȒȄȘȌ 

H ȄȉȓǼȊȄȒȆ ȓȘȌ ȉȈȌǽȒȄȘȌ ȔȊȎȏȎȈȄǾȓȀȈ ȋǼȒȘ ȋȈȀȑ ȉȊǻȒȆȑ ȋȄ ȓȎ țȌȎȋȀ move. ǪǻȇȄ ȕȎȐǻ 

ȏȎȔ ǼȌȀȑ ȖȀȐȀȉȓǽȐȀȑ ȄȉȓȄȊȄǾ ȋȈȀ ȄȌǼȐȂȄȈȀ, ȃȆȋȈȎȔȐȂȄǾȓȀȈ ǼȌȀ ȒȓȈȂȋȈțȓȔȏȎ ȀȔȓǽȑ ȓȆȑ 

ȉȊǻȒȆȑ, ȓȎ ȎȏȎǾȎ ȄǾȌȀȈ ȔȏȄȜȇȔȌȎ ȂȈȀ ȓȆȌ ȄȕȀȐȋȎȂǽ ȓȘȌ ȀȌȓǾȒȓȎȈȖȘȌ ȀȏȎȓȄȊȄȒȋǻȓȘȌ ȒȓȆȌ 
ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. 

ǧ ȃȈȀȃȈȉȀȒǾȀ ȀȔȓǽ ȍȄȉȈȌǻȄȈ Ȁȏț ȓȎȌ ȉȀȓȀȒȉȄȔȀȒȓǽ ȓȆȑ ȉȊǻȒȆȑ, Ȏ ȎȏȎǾȎȑ ȀȐȖȈȉȎȏȎȈȄǾ 
ȓȈȑ ȈȃȈțȓȆȓȄȑ ȓȎȔ ȀȌȓȈȉȄȈȋǼȌȎȔ ȋȄ ȓȈȑ ȓȈȋǼȑ ȏȎȔ ȊȀȋȁǻȌȄȈ Șȑ ȏȀȐȀȋǼȓȐȎȔȑ Ȁȏț ȓȆ 

ȉȄȌȓȐȈȉǽ ȉȊǻȒȆ root. ǲȓȆȌ ȒȔȌǼȖȄȈȀ, Ȏ ȉȝȃȈȉȀȑ ȒȓȆȌ ȉȄȌȓȐȈȉǽ ȊȎȂȈȉǽ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ 
ȉȀȊȄǾ ȓȆȌ ȋǼȇȎȃȎ executeAction(), ȏȎȔ ȄǾȌȀȈ ȔȏȄȜȇȔȌȆ ȂȈȀ ȓȆȌ ȄȉȓǼȊȄȒȆ ȓȆȑ ȉǾȌȆȒȆȑ. ǧ 

ȋǼȇȎȃȎȑ ȀȔȓǽ ȀȐȖȈȉǻ ȏȐȎȒȃȈȎȐǾȅȄȈ ȓȎȌ ȓȜȏȎ ȓȆȑ ȄȏǾȇȄȒȆȑ ȉȀȈ ȖȐȆȒȈȋȎȏȎȈȝȌȓȀȑ ȓȆȌ 
ȎȌȓțȓȆȓȀ atkPattern  ȏȎȔ ǼȖȄȈ ǽȃȆ ȎȐȈȒȓȄǾ, ȉȀȇȎȐǾȅȄȈ ȓȎȔȑ ȐțȊȎȔȑ ȓȎȔ ȄȏȈȓȈȇǼȋȄȌȎȔ ȉȀȈ 

ȓȎȔ ȀȋȔȌțȋȄȌȎȔ. ǳǼȊȎȑ, ȀȌǻȊȎȂȀ ȋȄ ȓȎȌ ȓȜȏȎ ȓȆȑ ȉǾȌȆȒȆȑ ȉȀȊȄǾȓȀȈ Ȇ ȋǼȇȎȃȎȑ LoadMove() 
ȂȈȀ ȌȀ ȕȎȐȓȝȒȄȈ ȓȀ ȃȄȃȎȋǼȌȀ ȓȆȑ ȉȀȈ Ȇ ȉȀȓǻȊȊȆȊȆ ȋǼȇȎȃȎȑ ȔȏȎȊȎȂȈȒȋȎȜ 

(attackCalculations (), hpCalculations () ǽ statCalculations ()) ȂȈȀ ȓȆȌ ȄȕȀȐȋȎȂǽ ȓȆȑ 
ȊȎȂȈȉǽȑ ȓȆȑ.  
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    H ȋǼȇȎȃȎȑ LoadMove() ȀȌȀȉȓǻ ȓȀ ȃȄȃȎȋǼȌȀ ȓȆȑ ȉǾȌȆȒȆȑ Ȁȏț ȓȎ ȀȌȓǾȒȓȎȈȖȎ ȀȐȖȄǾȎ 

JSON ȉȀȈ ȓȀ ȀȌȀȇǼȓȄȈ ȒȄ ȏȄȃǾȀ ȓȎȔ ȒȓȈȂȋȈțȓȔȏȎȔ. 
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     H ȋǼȇȎȃȎȑ attackCalculations () ȄǾȌȀȈ ȔȏȄȜȇȔȌȆ ȂȈȀ ȓȎȌ ȔȏȎȊȎȂȈȒȋț ȓȆȑ ȓȄȊȈȉǽȑ 
ȅȆȋȈǻȑ. ǡȐȖȈȉǻ, ȉȀȊȄǾ ǻȊȊȄȑ ȋȄȇțȃȎȔȑ ȂȈȀ ȌȀ ȔȏȎȊȎȂǾȒȄȈ ȓȎȔȑ ȓȐȎȏȎȏȎȈȆȓǼȑ ȓȆȑ ȄȏǾȇȄȒȆȑ 

ȉȀȈ ȒȓȆ ȒȔȌǼȖȄȈȀ ȓȆȌ ȀȐȖȈȉǽ ȒȔȌȎȊȈȉǽ ȅȆȋȈǻ. ǡȉȎȊȎȜȇȘȑ, ȄȊǼȂȖȄȈ ȓȎ ȀȌȀȂȌȘȐȈȒȓȈȉț ȓȆȑ 
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ȉǾȌȆȒȆȑ ȂȈȀ ȌȀ ȄȕȀȐȋțȒȄȈ ȄȈȃȈȉǼȑ ȓȐȎȏȎȏȎȈǽȒȄȈȑ țȏȎȔ ȀȏȀȈȓȄǾȓȀȈ, ȃȆȋȈȎȔȐȂȄǾ ȓȀ ȉȄǾȋȄȌȀ 
ȏȎȔ ȇȀ ȄȌȆȋȄȐȝȒȎȔȌ ȓȎȌ ȏȀǾȉȓȆ ȂȈȀ ȓȆȌ ȉǾȌȆȒȆ ȉȀȈ ȓȎ ȀȏȎȓǼȊȄȒȋȀ ȓȆȑ ȉȀȈ ȓǼȊȎȑ, ȀȕȀȈȐȄǾ 

ȓȆȌ ȓȄȊȈȉǽ ȅȆȋȈǻ Ȁȏț ȓȎȔȑ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȔȑ ȅȘǽȑ ȓȎȔ ȀȋȔȌțȋȄȌȎȔ.  
 

 
 
     ǯȈ ȋǼȇȎȃȎȈ speedComparison() ȉȀȈ vulResMod () ȔȊȎȏȎȈȎȜȌ ȓȎȔȑ ȋȆȖȀȌȈȒȋȎȜȑ 6.1.Ȁ ȉȀȈ 

6.2.ȁ ȀȌȓǾȒȓȎȈȖȀ, ȄȌȝ Ȇ ȋǼȇȎȃȎȑ atkPow () ȔȊȎȏȎȈȄǾ ȓȎȔȑ ȋȆȖȀȌȈȒȋȎȜȑ 6.1.Ȃ, 6.1.ȃ 
ȄȏȈȒȓȐǼȕȎȌȓȀȑ ȓȆȌ ȓȈȋǽ ȓȆȑ ȒȔȌȎȊȈȉǽȑ ȅȆȋȈǻȑ ȒȓȆȌ ȋȄȓȀȁȊȆȓǽ moveDmg. 
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H ȋǼȇȎȃȎȑ hpCalculations () ȄȉȓȄȊȄǾ ȓȎȔȑ ȀȏȀȐȀǾȓȆȓȎȔȑ ȔȏȎȊȎȂȈȒȋȎȜȑ ȂȈȀ ȓȆȌ 
ȄȕȀȐȋȎȂǽ ȓȘȌ ȏțȌȓȘȌ ȅȘǽȑ ȒȓȎȌ ȀȌȓǾȒȓȎȈȖȎ ȖȀȐȀȉȓǽȐȀ (ȋȆȖȀȌȈȒȋțȑ 6.3). 
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ǳǼȊȎȑ, Ȇ ȋǼȇȎȃȎȑ statCalculations () ȄǾȌȀȈ ȔȏȄȜȇȔȌȆ ȂȈȀ ȓȆȌ ȔȊȎȏȎǾȆȒȆ ȓȘȌ ȉȈȌǽȒȄȘȌ 
ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ. ǡȐȖȈȉǻ ȀȌȀȂȌȘȐǾȅȄȈ ȓȆȌ ȉǾȌȆȒȆȑ ȏȐȎȑ ȄȉȓǼȊȄȒȆ, ȄȊǼȂȖȄȈ ȓȎȌ 

ȋȄȓȐȆȓǽ ȏȎȔ ȓȆȌ ȏȀȐȀȉȎȊȎȔȇȄǾ ȉȀȈ ȓǼȊȎȑ ȄȕȀȐȋțȅȄȈ ȓȈȑ ȀȌȓǾȒȓȎȈȖȄȑ ȋȄȓȀȁȎȊǼȑ ȒȓȀ 
ȒȓȀȓȈȒȓȈȉǻ ȓȎȔ ȖȀȐȀȉȓǽȐȀ ȀȌ ȀȔȓț ȄǾȌȀȈ ȄȏȈȓȐȄȏȓț.  
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3.6. ǯȐȈȒȋțȑ ȓȘȌ ǲȓȀȇȄȐȝȌ ǤȄȃȎȋǼȌȘȌ  

 
ǧ ȏȊǽȐȆȑ ȔȊȎȏȎǾȆȒȆȑ ȓȘȌ ȋȆȖȀȌȈȒȋȝȌ ȓȎȔ ȏȐȘȓȎȓȜȏȎȔ ȒȄ ȉȝȃȈȉȀ ȄȏȈȓȐǼȏȄȈ ȓȎȌ 

ȔȏȎȊȎȂȈȒȋț ȓȎȔ ȒȔȌțȊȎȔ ȓȘȌ ȋȄȓȀȁȊȆȓȝȌ ȓȎȔ. ǯȈ ȋȄȓȀȁȊȆȓǼȑ ȀȔȓǼȑ, ȘȒȓțȒȎ, ȏȐȎȀȏȀȈȓȎȜȌ 
ǼȌȀ ȒȜȌȎȊȎ ȒȓȀȇȄȐȝȌ ȓȈȋȝȌ ȂȈȀ ȓȆȌ ȎȐȇǽ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔȑ. ǧ ȏȀȐȎȜȒȀ ȄȌțȓȆȓȀ 

ȄȏȈȉȄȌȓȐȝȌȄȓȀȈ ȒȓȎȌ ȏȐȎȒȃȈȎȐȈȒȋț ȀȔȓȝȌ ȓȘȌ ȓȈȋȝȌ. 
 

3.6.1. ǰȐȎȒȃȈȎȐȈȒȋțȑ ȓȘȌ ǲȓȀȓȈȒȓȈȉȝȌ ȓȎȔ ǰȀǾȉȓȆ ȉȀȈ ȓȎȔ ǢȎȆȇȎȜ 

 
ǯȈ ȖȀȐȀȉȓǽȐȄȑ ȓȎȔ ȏȀǾȉȓȆ ȉȀȈ ȓȎȔ ȁȎȆȇȎȜ ȀȏȎȓȄȊȎȜȌ ȃȜȎ Ȁȏț ȓȈȑ ȉȄȌȓȐȈȉǼȑ ȎȌȓțȓȆȓȄȑ 

ȂȜȐȘ Ȁȏț ȓȈȑ ȎȏȎǾȄȑ ȊȄȈȓȎȔȐȂȄǾ ȓȎ ȒȜȒȓȆȋȀ ȓȆȑ ȋǻȖȆȑ. Ǹȑ ȁǻȒȆ ȂȈȀ ȓȎȌ ȉȀȇȎȐȈȒȋț ȓȎȔ 
ȄȜȐȎȔȑ ȓȈȋȝȌ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȓȎȔȑ, ȀȏȎȓǼȊȄȒȄ ȓȎ ȏȀȈȖȌǾȃȈ Dungeons & Dragons. ǲȓȎ 

ȒȔȂȉȄȉȐȈȋǼȌȎ ȏȀȈȖȌǾȃȈ, ȎȈ ȈȉȀȌțȓȆȓȄȑ (abilities ) ȄȌțȑ ȖȀȐȀȉȓǽȐȀ ȊȀȋȁǻȌȎȔȌ ȓȈȋǼȑ Ȁȏț 
3 ǼȘȑ 20, ȋȄ ȓȆȌ ȓȈȋǽ 10 ȌȀ ȀȌȀȏȀȐȈȒȓǻ ǼȌȀ ȋǼȒȎ ȄȏǾȏȄȃȎ ȈȉȀȌțȓȆȓȀȑ [20].  

ǲȔȌȄȏȝȑ, ȎȈ ȖȀȐȀȉȓǽȐȄȑ ȓȎȔ ȏȀǾȉȓȆ ȉȀȈ ȓȎȔ ȁȎȆȇȎȜ ȇȀ ǼȖȎȔȌ ȓȈȋǼȑ ȏȎȔ ȇȀ 
ȏȄȐȈȒȓȐǼȕȎȌȓȀȈ ȂȜȐȘ Ȁȏț ȀȔȓț ȓȎȌ ȋǼȒȎ țȐȎ (10). ǧ ȒȔȂȉȄȉȐȈȋǼȌȆ ȒȖȄȃȈȀȒȓȈȉǽ ȄȏȈȊȎȂǽ 

ȒȉȎȏȄȜȄȈ ȒȓȆȌ ȋȄȂȀȊȜȓȄȐȆ ȄȔȄȊȈȍǾȀ ȉȀȓǻ ȓȎȌ ȎȐȈȒȋț ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȓȘȌ ȀȌȓȈȏǻȊȘȌ. ǧ 
ȖȐǽȒȆ ȋǼȒȘȌ ȓȈȋȝȌ ȄȏȈȓȐǼȏȄȈ ȒȓȎȌ ȏȀǾȉȓȆ ȉȀȈ ȓȎȌ ȁȎȆȇț ȌȀ ȀȌȀȏȓȜȍȎȔȌ ȄȔǼȊȈȉȓȄȑ 

ȒȓȐȀȓȆȂȈȉǼȑ ȀȏǼȌȀȌȓȈ țȊȘȌ ȓȘȌ ȓȜȏȘȌ ȄȖȇȐȝȌ.  
ǝȒȎȌ ȀȕȎȐǻ ȓȈȑ ȀȃȔȌȀȋǾȄȑ ȉȀȈ ȓȈȑ ȀȌȓȎȖǼȑ ȓȎȔȑ, ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȀȔȓǻ ȏȀȐȀȋǼȌȎȔȌ 

ȉȄȌǻ, ȝȒȓȄ ȌȀ ȋȆȌ ȔȏǻȐȖȄȈ ȏȊȄȎȌǼȉȓȆȋȀ ǽ ȋȄȈȎȌǼȉȓȆȋȀ ȂȈȀ ȉȀȌǼȌȀȌ ȀȌȓǾȏȀȊȎ. ǳǼȊȎȑ, Ȏ 

ȏȀǾȉȓȆȑ, Șȑ ȋȀȖȆȓǽȑ, ȃȈȀȇǼȓȄȈ ȄȌȈȒȖȔȋǼȌȀ ȒȓȀȓȈȒȓȈȉǻ ȏȎȔ ȀȕȎȐȎȜȌ ȕȔȒȈȉǼȑ ȄȏȈȇǼȒȄȈȑ, 
ȄȌȝ Ȏ ȁȎȆȇțȑ, Șȑ ȋǻȂȎȑ, ǼȖȄȈ ȀȔȍȆȋǼȌȀ ȓȀ ȀȌȓǾȒȓȎȈȖȀ ȒȓȀȓȈȒȓȈȉǻ ȄȈȃȈȉȝȌ ȄȏȈȇǼȒȄȘȌ. 
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ǥȍȀǾȐȄȒȆ ȀȏȎȓȄȊȎȜȌ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ HP  ȉȀȈ CHP, ȓȀ ȎȏȎǾȀ ȋȏȎȐȎȜȌ ȌȀ ȊǻȁȎȔȌ 

ȓȈȋǼȑ ȏǻȌȘ ȓȎȔ ȎȐǾȎȔ. 
 

3.6.2 ǰȐȎȒȃȈȎȐȈȒȋțȑ ǳȈȋȝȌ ȂȈȀ ȓȈȑ ǪȈȌǽȒȄȈȑ ȓȎȔ ǰȀǾȉȓȆ ȉȀȈ ȓȎȔ ǢȎȆȇȎȜ  

ǣȈȀ ȓȎȌ ȏȐȎȒȃȈȎȐȈȒȋț ȓȘȌ ȓȈȋȝȌ ȓȘȌ ȉȈȌǽȒȄȘȌ ȓȎȔ ȏȀǾȉȓȆ ȉȀȈ ȓȎȔ ȁȎȆȇȎȜ ȇȀ 
ȀȍȈȎȏȎȈȆȇȄǾ Ȇ ȀȐȖǽ ȓȘȌ ȀȋȄȓǻȁȀȓȘȌ ȒȖǼȒȄȘȌ. ǡȐȖȈȉǻ, ȇȀ ȎȐȈȒȓȎȜȌ ȎȈ ȒȖǼȒȄȈȑ ȀȌȓȎȖǽȑ ȉȀȈ 

ȀȃȔȌȀȋǾȀȑ ȋȄȓȀȍȜ ȓȘȌ ȓȜȏȘȌ ȅȆȋȈǻȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ. 
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    ǲȓȆȌ ȒȔȌǼȖȄȈȀ, ȇȀ ȀȌȀȓȄȇȄǾ ǼȌȀȑ ȓȜȏȎȑ ȒȄ ȉȀȇǼȌȀȌ Ȁȏț ȓȎȔȑ ȓǼȒȒȄȐȈȑ ȀȌȓȈȏǻȊȎȔȑ, 

ȉȀȇȎȐǾȅȎȌȓȀȑ ǼȓȒȈ ȓȈȑ ȓȈȋǼȑ ȓȘȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ Character .VUL  ȉȀȈ Character .RES. 
ǥȏȈȏȊǼȎȌ, ȒȓȈȑ ȓȈȋǼȑ ȀȔȓǼȑ ȇȀ ȏȐȎȒȓȄȇȎȜȌ ȉȀȈ ȕȔȒȈȉȎǾ ȓȜȏȎȈ ȅȆȋȈǻȑ, ȎȈ ȎȏȎǾȎȈ ȄǾȌȀȈ 

ȀȌȄȍǻȐȓȆȓȎȈ Ȁȏț ȓȎȌ ȉȜȐȈȎ ȓȜȏȎ ȓȎȔ ȀȌȓȈȏǻȊȎȔ. 
 

 
 
      ǳǼȊȎȑ, ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ ȒȜȂȉȐȈȒȆ ȓȘȌ ȓȜȏȘȌ ȅȆȋȈǻȑ ȉǻȇȄ ȉǾȌȆȒȆȑ ȋȄ ȓȈȑ ȀȌȓȎȖǼȑ ȉȀȈ 

ȀȃȔȌȀȋǾȄȑ ȓȘȌ ȓȄȒȒǻȐȘȌ ȀȌȓȈȏǻȊȘȌ. ǡȏȎȓǼȊȄȒȋȀ ȀȔȓǽȑ ȓȆȑ ȃȈȀȃȈȉȀȒǾȀȑ ȄǾȌȀȈ Ȇ 
ȃȆȋȈȎȔȐȂǾȀ ȄȌțȑ ȏǾȌȀȉȀ (ȄȈȉțȌȀ 3.11) ȏȎȔ ȀȏȄȈȉȎȌǾȅȄȈ ȓȆȌ ȀȏȎȓȄȊȄȒȋȀȓȈȉțȓȆȓȀ ȉǻȇȄ 

ȉǾȌȆȒȆȑ, ȀȌȀȃȄȈȉȌȜȎȌȓȀȑ ȀȔȓǼȑ ȋȄ ȓȎ ȋȄȂȀȊȜȓȄȐȎ ȏȊȄȎȌǼȉȓȆȋȀ ǽ ȋȄȈȎȌǼȉȓȆȋȀ. 
      ǣȈȀ ȓȎȌ ȉȀȇȎȐȈȒȋț ȓȎȔ ȖȀȐȀȉȓȆȐȈȒȓȈȉȎȜ movePower ȉǻȇȄ ȉǾȌȆȒȆȑ, ȔȏȎȊȎȂǾȅȄȓȀȈ ǼȌȀȑ 

ȒȔȌȎȊȈȉțȑ ȓȐȎȏȎȏȎȈȆȓǽȑ ȀȌȓȎȖȝȌ/ȀȃȔȌȀȋȈȝȌ. ǯ ȓȐȎȏȎȏȎȈȆȓǽȑ ȀȔȓțȑ ȏȐȎȉȜȏȓȄȈ Ȁȏț ȓȎȌ 
ȏȎȊȊȀȏȊȀȒȈȀȒȋț ȓȘȌ ȓȈȋȝȌ ȓȎȔ vulResMod  ȂȈȀ ȉǻȇȄ ȉǾȌȆȒȆȑ ǼȌȀȌȓǾ țȊȘȌ ȓȘȌ ȀȌȓȈȏǻȊȘȌ.  

     ǧ ȓȈȋǽ ȓȎȔ movePower ȉȀȇȎȐǾȅȄȓȀȈ Ȁȏț ȓȎȌ ȒȔȌȎȊȈȉț ȓȐȎȏȎȏȎȈȆȓǽ Șȑ Ȅȍǽȑ: 

¶ ǳȐȎȏȎȏȎȈȆȓǽȑ x0.25: movePower = 6. 

¶ ǳȐȎȏȎȏȎȈȆȓǽȑ x0.5:movePower = 5. 
¶ ǳȐȎȏȎȏȎȈȆȓǽȑ x1: movePower = 4. 

¶ ǳȐȎȏȎȏȎȈȆȓǽȑ x2: movePower = 2. 

     ǥȍȀǾȐȄȒȆ ȀȏȎȓȄȊȄǾ Ȇ ȉǾȌȆȒȆ òArrowsó, ȉȀȇȝȑ Ȇ ȓȄȊȈȉǽ ȓȆȑ ȅȆȋȈǻ ȋȏȎȐȄǾ ȌȀ 
ȃȈȏȊȀȒȈȀȒȓȄǾ ǽ ȌȀ ȓȐȈȏȊȀȒȈȀȒȓȄǾ ȉȀȓǻ ȓȎȌ ȔȏȎȊȎȂȈȒȋț ȓȆȑ, ȎȏțȓȄ ȓȆȑ ȃǾȌȄȓȀȈ Ȇ ȓȈȋǽ 1.  

     ǳȎ ȖȀȐȀȉȓȆȐȈȒȓȈȉț moveDelay ȃǼȖȄȓȀȈ ȓȆȌ ȓȈȋǽ ǼȌȀ ȂȈȀ ȉȈȌǽȒȄȈȑ ȏȎȔ ǼȖȎȔȌ 
movePower ȉǻȓȘ Ȁȏț ȏǼȌȓȄ ȉȀȈ ȃȜȎ ȂȈȀ ȓȈȑ ȔȏțȊȎȈȏȄȑ.  
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3.6.3. ǰȐȎȒȃȈȎȐȈȒȋțȑ ȓȘȌ ǲȓȀȓȈȒȓȈȉȝȌ ȉȀȈ ȓȘȌ ǪȈȌǽȒȄȘȌ ȓȘȌ ǡȌȓȈȏǻȊȘȌ 

ǳȎ ȏȀȈȖȌǾȃȈ ȏȄȐȈȊȀȋȁǻȌȄȈ ȓǼȒȒȄȐȈȑ ȀȌȓȈȏǻȊȎȔȑ. ǯ ȉȀȇȎȐȈȒȋțȑ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȓȎȔȑ ȇȀ 

ȁȀȒȈȒȓȄǾ ȒȓȆȌ ȀȐȖǽ ȓȆȑ ǯȐȇȎȂȝȌȈȀȑ ǤȈȀȕȎȐȎȏȎǾȆȒȆȑ ǬȎȌǻȃȘȌ, ȏȎȔ ȀȌȀȊȜȇȆȉȄ ȒȓȆȌ 
ȄȌțȓȆȓȀ 2.4. ǲȔȂȉȄȉȐȈȋǼȌȀ, ȎȈ ȓǼȒȒȄȐȈȑ ȀȌȓǾȏȀȊȎȈ ȇȀ ȃȈȀȇǼȓȎȔȌ ȒȓȀȓȈȒȓȈȉǻ ȏȎȔ ȓȎȔȑ 

ȄȏȈȓȐǼȏȎȔȌ ȌȀ ȀȉȎȊȎȔȇȎȜȌ ȓȈȑ ȏȀȐȀȉǻȓȘ ȒȓȐȀȓȆȂȈȉǼȑ: 
¶ ǡȌȓǾȏȀȊȎȑ 1: ǯ ȀȌȓǾȏȀȊȎȑ ȀȔȓțȑ ȀȉȎȊȎȔȇȄǾ ȋȈȀ ȒȓȐȀȓȆȂȈȉǽ ȀȌǻȊȎȂȆ ȋȄ ȀȔȓǽ ȓȎȔ 

ȏȀǾȉȓȆ, ȃȈȀȇǼȓȎȌȓȀȑ ȈȒȎȐȐȎȏȆȋǼȌȀ ȒȓȀȓȈȒȓȈȉǻ ȏȎȔ ȉȔȋȀǾȌȎȌȓȀȈ ȂȜȐȘ Ȁȏț ȓȎȌ ȋǼȒȎ 
țȐȎ. 

¶ ǡȌȓǾȏȀȊȎȑ 2: ǯ ȀȌȓǾȏȀȊȎȑ ȀȔȓțȑ ȀȉȎȊȎȔȇȄǾ ȋȈȀ ȀȋȔȌȓȈȉǽ ȒȓȐȀȓȆȂȈȉǽ. 

ǶȀȐȀȉȓȆȐǾȅȄȓȀȈ Ȁȏț ȔȗȆȊǻ ȀȋȔȌȓȈȉǻ ȒȓȀȓȈȒȓȈȉǻ ȉȀȈ ȖȀȋȆȊǻ ȄȏȈȇȄȓȈȉǻ, ȋȄ ȒȓțȖȎ ȓȆȌ 
ȀȏȎȐȐțȕȆȒȆ ȅȆȋȈǻȑ ȉȀȈ ȓȆȌ ȄȏȈȉȐǻȓȆȒȆ ȋǼȒȘ ȀȌȓȎȖǽȑ. 

¶ ǡȌȓǾȏȀȊȎȑ 3: ǯ ȀȌȓǾȏȀȊȎȑ ȀȔȓțȑ ȀȉȎȊȎȔȇȄǾ ȋȈȀ ȄȏȈȇȄȓȈȉǽ ȒȓȐȀȓȆȂȈȉǽ. 

ǤȈȀȇǼȓȎȌȓȀȑ ȔȗȆȊǽ ȄȏǾȇȄȒȆ ȉȀȈ ȖȀȋȆȊǽ ǻȋȔȌȀ, ȄȏȈȉȄȌȓȐȝȌȄȓȀȈ ȒȓȆȌ ȏȐțȉȊȆȒȆ 
ȋȄȂǻȊȆȑ ȅȆȋȈǻȑ, ȋȄ ȒȓțȖȎ ȌȀ ȌȈȉǽȒȄȈ ȓȎȔȑ ȀȌȓǾȏȀȊȎȑ ȏȐȈȌ Ȏ ǾȃȈȎȑ ȆȓȓȆȇȄǾ. 

¶ ǡȌȓǾȏȀȊȎȑ 4: ǯ ȀȌȓǾȏȀȊȎȑ ȀȔȓțȑ ȀȉȎȊȎȔȇȄǾ ȋȈȀ ȒȓȐȀȓȆȂȈȉǽ ȒȔȌȄȖǽȑ ȕȇȎȐǻȑ ȉȀȈ 

ȄȏȈȁǾȘȒȆȑ. ǡȌȓǾ ȌȀ ȁȀȒǾȅȄȓȀȈ ȒȄ ȔȗȆȊǽ ǻȋȔȌȀ, ȀȍȈȎȏȎȈȄǾ ȉȈȌǽȒȄȈȑ ȀȊȊȀȂǽȑ 
ȒȓȀȓȈȒȓȈȉȝȌ ȉȀȈ ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ, ȋȄ ȒȉȎȏț ȓȆȌ ȉȀȇȔȒȓǼȐȆȒȆ ȓȆȑ ȋǻȖȆȑ ȉȀȈ 

ȓȆȌ ȄȏȈȉȐǻȓȆȒȆ ȋǼȒȘ ȓȆȑ ȒȓȀȃȈȀȉǽȑ ȄȍǻȌȓȊȆȒȆȑ ȓȘȌ ȀȌȓȈȏǻȊȘȌ. 
ǯ ȏȐȎȒȃȈȎȐȈȒȋțȑ ȓȘȌ ȓȈȋȝȌ ȏȎȔ ȄȏȈȓȐǼȏȎȔȌ ȓȆȌ ȔȊȎȏȎǾȆȒȆ ȓȘȌ ȏȀȐȀȏǻȌȘ 

ȒȓȐȀȓȆȂȈȉȝȌ ȋȏȎȐȄǾ ȌȀ ȀȌȓȈȋȄȓȘȏȈȒȓȄǾ Șȑ ǼȌȀ ȏȐțȁȊȆȋȀ ȈȉȀȌȎȏȎǾȆȒȆȑ ȏȄȐȈȎȐȈȒȋȝȌ. ǳȎ 
ȏȐțȁȊȆȋȀ ȀȔȓț ȋȏȎȐȄǾ ȌȀ ȄȏȈȊȔȇȄǾ ȋǼȒȘ ȓȆȑ ȄȕȀȐȋȎȂǽȑ ȄȌțȑ ȀȊȂȎȐǾȇȋȎȔ ȄȍȀȌȓȊȆȓȈȉǽȑ 

ȀȌȀȅǽȓȆȒȆȑ.  
ǯȈ ȅȆȓȎȜȋȄȌȄȑ ȓȈȋǼȑ ȒȄ ȉǻȇȄ ȏȄȐǾȏȓȘȒȆ ȄǾȌȀȈ ȓȀ ȀȏȐȎȒȃȈțȐȈȒȓȀ ȒȓȀȓȈȒȓȈȉǻ ȓȘȌ 

ȀȌȓȈȏǻȊȘȌ (HP , ATK , DEF , SP.ATK , SP.DEF , SPD) ȉȀȈ ȎȈ ȏȀȐǻȋȄȓȐȎȈ ȓȆȑ ȁȀȒȈȉǽȑ ȓȎȔȑ 
ȄȏǾȇȄȒȆȑ (movePower, moveDelay). ǧ ȄȜȐȄȒȆ ȓȎȔȑ ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ ȀȉȎȊȎȔȇȝȌȓȀȑ ȓȆȌ 

Ȅȍǽȑ ȃȈȀȃȈȉȀȒǾȀ: 
1. ǯȐȈȒȋțȑ ȓȎȔ ȖȝȐȎȔ ȊȜȒȄȘȌ, ȋǼȒȘ ȓȎȔ ȉȀȇȎȐȈȒȋȎȜ ȓȎȔ ȄȜȐȎȔȑ ȓȈȋȝȌ ȂȈȀ ȉǻȇȄ 

ȄȋȏȊȄȉțȋȄȌȆ ȋȄȓȀȁȊȆȓǽ. 
2. ǪȀȇȎȐȈȒȋțȑ ȓȘȌ ȏȄȐȈȎȐȈȒȋȝȌ ȉȀȈ ȀȍȈȎȊțȂȆȒȆ ȉǻȇȄ ȔȏȎȗǽȕȈȀȑ ȊȜȒȆȑ Șȑ ȏȐȎȑ ȓȆȌ 

ȓǽȐȆȒȆ ȓȎȔȑ. 
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3. ǥȏȈȊȎȂǽ ȓȆȑ ȓȄȊȈȉǽȑ ȊȜȒȆȑ Ȁȏț ȓȎ ȒȜȌȎȊȎ țȒȘȌ ȈȉȀȌȎȏȎȈȎȜȌ ȓȎȔȑ ȏȄȐȈȎȐȈȒȋȎȜȑ. 
ǲȓȆȌ ȏȀȐȎȜȒȀ ȔȊȎȏȎǾȆȒȆ, Șȑ ȓȄȊȈȉǽ ȊȜȒȆ ȎȐǾȅȄȓȀȈ Ȇ ȀȏȎȃȄȉȓǽ ȊȜȒȆ ȏȎȔ ǼȖȄȈ ȓȆȌ 

ȋȈȉȐțȓȄȐȆ ȀȏțȉȊȈȒȆ Ȁȏț ȓȎȌ ȋǼȒȎ țȐȎ (mean) țȊȘȌ ȓȘȌ ǼȂȉȔȐȘȌ ȊȜȒȄȘȌ.  
 

ɮ˄ˍʾˉʰ˂ˇˌ мΥ ɹˋˇˊˊˇˉʹ˃ʷ˄ʹ ˋˍˊʰˍʹʴʽˁʺ  

ǣȈȀ ȓȆȌ ȄȜȐȄȒȆ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȓȎȔ ȀȌȓǾȏȀȊȎȔ 1 ȎȐǾȅȎȌȓȀȈ ȓȀ Ȅȍǽȑ ȏȄȃǾȀ ȋȄȓȀȁȊȆȓȝȌ: 
¶ HP: 70  

¶ ATK : [8 -14] 

¶ DEF:  [8 -14] 

¶ SP.ATK: [8 -14] 

¶ SP.DEF: [8 -14] 
¶ SPD: 11 

¶ movePower: [3-8] 

¶ moveDelay : 1 

ǳȀ ȒȓȀȓȈȒȓȈȉǻ SPD ȉȀȈ moveDelay ȎȐǾȅȎȌȓȀȈ ȒȓȈȑ ȓȈȋǼȑ 11 ȉȀȈ 1, ȊțȂȘ ȓȆȑ ȄȈȃȈȉǽȑ 
ȉǾȌȆȒȆȑ ȒȓȀȓȈȒȓȈȉȝȌ ȏȎȔ ȃȈȀȇǼȓȄȈ Ȏ ȀȌȓǾȏȀȊȎȑ. ǧ ȉǾȌȆȒȆ ȀȔȓǽ ȀȔȍǻȌȄȈ ȓȎ SPD ȓȎȔ ȉȀȓǻ 

3, ȃȈȀȒȕȀȊǾȅȎȌȓȀȑ ǼȓȒȈ țȓȈ ȎȈ ȄȏȈȇǼȒȄȈȑ ȓȎȔ ȀȏȎȉȓȎȜȌ ȏȊȄȎȌǼȉȓȆȋȀ ȓȀȖȜȓȆȓȀȑ ȋțȌȎ ȋȄȓǻ 
ȓȆ ȖȐǽȒȆ ȓȆȑ. 

 
ǯ ȎȐȈȒȋțȑ ȓȘȌ ȏȄȐȈȎȐȈȒȋȝȌ ȓȎȔ ȏȐȎȁȊǽȋȀȓȎȑ ȏȐȎȚȏȎȇǼȓȄȈ ȓȆ ȖȐǽȒȆ ȄȌțȑ ȒȔȌțȊȎȔ 

ȄȌȃȈǻȋȄȒȘȌ ȋȄȓȀȁȊȆȓȝȌ: 

¶ plDmg : ǧ ȋǼȂȈȒȓȆ ȅȆȋȈǻ ȏȎȔ ȏȐȎȉȀȊȄǾ Ȏ ȏȀǾȉȓȆȑ ȒȓȎȌ ȀȌȓǾȏȀȊȎ ȋȄ ȓȆȌ ȏȈȎ 
ȀȏȎȓȄȊȄȒȋȀȓȈȉǽ ȓȎȔ ȉǾȌȆȒȆ. 

¶ heDmg : ǧ ȋǼȂȈȒȓȆ ȅȆȋȈǻ ȏȎȔ ȏȐȎȉȀȊȄǾ Ȏ ȁȎȆȇțȑ ȒȓȎȌ ȀȌȓǾȏȀȊȎ ȋȄ ȓȆȌ ȏȈȎ 
ȀȏȎȓȄȊȄȒȋȀȓȈȉǽ ȓȎȔ ȉǾȌȆȒȆ. 

¶ enDmgPl : ǧ ȋǼȂȈȒȓȆ ȅȆȋȈǻ ȏȎȔ ȏȐȎȉȀȊȄǾ Ȏ ȀȌȓǾȏȀȊȎȑ ȒȓȎȌ ȏȀǾȉȓȆ ȋȄ ȓȆȌ 

ȁȀȒȈȉǽ ȓȎȔ ȉǾȌȆȒȆ. 
¶ enDmgHe:  ǧ ȋǼȂȈȒȓȆ ȅȆȋȈǻ ȏȎȔ ȏȐȎȉȀȊȄǾ Ȏ ȀȌȓǾȏȀȊȎȑ ȒȓȎȌ ȁȎȆȇț ȋȄ ȓȆȌ 

ȁȀȒȈȉǽ ȓȎȔ ȉǾȌȆȒȆ. 

¶ Turns0:  ǯ ȀȐȈȇȋțȑ ȒȄȈȐȝȌ ȏȎȔ ȀȏȀȈȓȎȜȌȓȀȈ ȝȒȓȄ Ȏ ȏȀǾȉȓȆȑ ȌȀ ȄȍȀȌȓȊǽȒȄȈ ȓȎȔȑ 
ȏțȌȓȎȔȑ ȅȘǽȑ ȓȎȔ ȀȌȓȈȏǻȊȎȔ, ȖȐȆȒȈȋȎȏȎȈȝȌȓȀȑ ȓȆȌ ȏȈȎ ȀȏȎȓȄȊȄȒȋȀȓȈȉǽ ȓȎȔ 

ȉǾȌȆȒȆ.  

¶ Turns1:  ǯ ȀȐȈȇȋțȑ ȒȄȈȐȝȌ ȏȎȔ ȀȏȀȈȓȎȜȌȓȀȈ ȝȒȓȄ Ȏ ȁȎȆȇțȑ ȌȀ ȄȍȀȌȓȊǽȒȄȈ ȓȎȔȑ 
ȏțȌȓȎȔȑ ȅȘǽȑ ȓȎȔ ȀȌȓȈȏǻȊȎȔ, ȖȐȆȒȈȋȎȏȎȈȝȌȓȀȑ ȓȆȌ ȏȈȎ ȀȏȎȓȄȊȄȒȋȀȓȈȉǽ ȓȎȔ 

ȉǾȌȆȒȆ. 

¶ Turns2:  ǯ ȀȐȈȇȋțȑ ȒȄȈȐȝȌ ȏȎȔ ȀȏȀȈȓȎȜȌȓȀȈ ȝȒȓȄ Ȏ ȀȌȓǾȏȀȊȎȑ ȌȀ ȄȍȀȌȓȊǽȒȄȈ 
ȓȎȔȑ ȏțȌȓȎȔȑ ȅȘǽȑ ȓȎȔ ȏȀǾȉȓȆ, ȖȐȆȒȈȋȎȏȎȈȝȌȓȀȑ ȓȆ ȁȀȒȈȉǽ ȓȎȔ ȉǾȌȆȒȆ. 

¶ Turns3:  ǯ ȀȐȈȇȋțȑ ȒȄȈȐȝȌ ȏȎȔ ȀȏȀȈȓȎȜȌȓȀȈ ȝȒȓȄ Ȏ ȀȌȓǾȏȀȊȎȑ ȌȀ ȄȍȀȌȓȊǽȒȄȈ 
ȓȎȔȑ ȏțȌȓȎȔȑ ȅȘǽȑ ȓȎȔ ȁȎȆȇȎȜ, ȖȐȆȒȈȋȎȏȎȈȝȌȓȀȑ ȓȆ ȁȀȒȈȉǽ ȓȎȔ ȉǾȌȆȒȆ. 

¶ Turns4:  ǯ ȀȐȈȇȋțȑ ȒȄȈȐȝȌ ȏȎȔ ȀȏȀȈȓȎȜȌȓȀȈ ȝȒȓȄ Ȏ ȀȌȓǾȏȀȊȎȑ ȌȀ ȋȄȈȝȒȄȈ ȓȎȔȑ 

ȏțȌȓȎȔȑ ȅȘǽȑ ȄǾȓȄ ȓȎȔ ȏȀǾȉȓȆ ȄǾȓȄ ȓȎȔ ȁȎȆȇȎȜ ȉǻȓȘ Ȁȏț ȓȎ ȋȈȒț, ȄȏȈȓȈȇǼȋȄȌȎȑ 
ȄȌȀȊȊǻȍ.  

¶ min : ǧ ȓȈȋǽ ȓȎȔ ȖȀȋȆȊțȓȄȐȎȔ ȒȓȀȓȈȒȓȈȉȎȜ ȓȎȔ ȀȌȓȈȏǻȊȎȔ. 

¶ max : ǧ ȓȈȋǽ ȓȎȔ ȔȗȆȊțȓȄȐȎȔ ȒȓȀȓȈȒȓȈȉȎȜ ȓȎȔ ȀȌȓȈȏǻȊȎȔ.  

¶ av : ǯ ȋǼȒȎȑ țȐȎȑ ȓȘȌ ȋȄȓȀȁȊȆȓȝȌ Turns0 ȉȀȈ Turns1. 
 

ǯȈ ȓȈȋǼȑ ȓȘȌ ȋȄȓȀȁȊȆȓȝȌ plDmg , heDmg, enDmgPl  ȉȀȈ enDmgHe ȔȏȎȊȎȂǾȅȎȌȓȀȈ ȋǼȒȘ 
ȏȐȎȒȎȋȎǾȘȒȆȑ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȅȆȋȈǻȑ, ȄȍȄȓǻȅȎȌȓȀȑ țȊȎȔȑ ȓȎȔȑ ȒȔȌȃȔȀȒȋȎȜȑ ȂȈȀ ȓȎȌ 

ȄȌȓȎȏȈȒȋț ȓȘȌ ȋǼȂȈȒȓȘȌ ȓȈȋȝȌ. ǯȈ ȋȄȓȀȁȊȆȓǼȑ Turns0 -Turns4  ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȓȆȌ 
ȀȕȀǾȐȄȒȆ ȓȆȑ ȀȌȓǾȒȓȎȈȖȆȑ ȅȆȋȈǻȑ ȀȌǻ ȒȄȈȐǻ Ȁȏț ȓȎȔȑ ȏțȌȓȎȔȑ ȅȘǽȑ ȓȎȔ ȒȓțȖȎȔ, 

ȀȌȓȈȉȀȓȎȏȓȐǾȅȎȌȓȀȑ ȓȎȌ ȀȐȈȇȋț ȓȘȌ ȄȏȈȇǼȒȄȘȌ ȏȎȔ ȀȏȀȈȓȎȜȌȓȀȈ ȂȈȀ ȓȎȌ ȋȆȃȄȌȈȒȋț 
(Turns0 -3) ǽ ȓȆȌ ȋȄǾȘȒȆ ȉǻȓȘ Ȁȏț ȓȎ ȋȈȒț (ȂȈȀ Turns4 ). 
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ǢǻȒȄȈ ȓȘȌ ȋȄȓȀȁȊȆȓȝȌ ȏȎȔ ǼȖȎȔȌ ȎȐȈȒȓȄǾ, ȋȈȀ ȔȏȎȗǽȕȈȀ ȊȜȒȆ ȏȐǼȏȄȈ ȌȀ ȈȉȀȌȎȏȎȈȄǾ 

ȓȎȔȑ ȀȉțȊȎȔȇȎȔȑ ȏȄȐȈȎȐȈȒȋȎȜȑ ȂȈȀ ȌȀ ȇȄȘȐȆȇȄǾ ȀȏȎȃȄȉȓǽ: 
¶ ǰȄȐȈȎȐȈȒȋțȑ 1: (Turns2  < Turns0 ) && ( Turns2  < Turns1 ) &&( Turns3  < 

Turns0 ) && ( Turns3  < Turns1 ) 

¶ ǰȄȐȈȎȐȈȒȋțȑ 2: av == (turns4  +1) 
¶ ǰȄȐȈȎȐȈȒȋțȑ 3: (max-min ) <= 3 

¶ ǰȄȐȈȎȐȈȒȋțȑ 4: ǣȈȀ ȉǻȇȄ ȓȈȋǽ ȓȎȔ ȒȓȀȓȈȒȓȈȉȎȜ ǡǳǪ, ȂǾȌȄȓȀȈ ȀȏȎȃȄȉȓǽ ȋțȌȎ Ȇ 

ȏȐȝȓȆ ȊȜȒȆ ȏȎȔ ȈȉȀȌȎȏȎȈȄǾ ȓȎȔȑ ȏȀȐȀȏǻȌȘ ȏȄȐȈȎȐȈȒȋȎȜȑ. ǝȊȄȑ ȎȈ ȄȏțȋȄȌȄȑ 
ȔȏȎȗǽȕȈȄȑ ȊȜȒȄȈȑ ȋȄ ȓȆȌ ǾȃȈȀ ȓȈȋǽ ǡǳǪ ȀȏȎȐȐǾȏȓȎȌȓȀȈ.  

ǬȄ ȀȔȓȎȜȑ ȓȎȔȑ ȏȄȐȈȎȐȈȒȋȎȜȑ ȏȐȎȉȜȏȓȎȔȌ ȓȀ ȏȀȐȀȉǻȓȘ ȓȄȊȈȉǼȑ ȊȜȒȄȈȑ: 
 

      
 
    ǯ ȋǼȒȎȑ țȐȎȑ (mean) ȀȔȓȝȌ ȓȘȌ ȊȜȒȄȘȌ ȄǾȌȀȈ: 

¶ DEF: 9/11  

¶ SP.ATK: 10/11  

¶ SP.DEF: 9/13  

¶ movePower: 7 
   ǪȀȓțȏȈȌ ȒȜȂȉȐȈȒȆȑ, Ȇ ȏǼȋȏȓȆ ȊȜȒȆ ȄǾȌȀȈ ȀȔȓǽ ȏȎȔ ȏȐȎȒȄȂȂǾȅȄȈ ȏȄȐȈȒȒțȓȄȐȎ ȓȎ 

ȔȏȎȊȎȂȈȒȋǼȌȎ ȋǼȒȎ țȐȎ. ǲȔȌȄȏȝȑ, ȓȀ ȒȓȀȓȈȒȓȈȉǻ ȓȆȑ ȄȏȈȊǼȂȎȌȓȀȈ ȂȈȀ ȓȎȌ ȏȐȝȓȎ ȀȌȓǾȏȀȊȎ.  
 

ǡȌȓǾȏȀȊȎȑ 2: ǡȋȔȌȓȈȉǽ ǲȓȐȀȓȆȂȈȉǽ 
         ǣȈȀ ȓȆȌ ȄȜȐȄȒȆ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȓȎȔ ȀȌȓǾȏȀȊȎȔ 2 ȎȐǾȅȎȌȓȀȈ ȓȀ Ȅȍǽȑ ȏȄȃǾȀ 

ȋȄȓȀȁȊȆȓȝȌ: 
¶ HP: 100  

¶ ATK : [5 -10] 

¶ DEF:  [15 -17] 

¶ SP.ATK: [5 -10] 

¶ SP.DEF: [15 -17] 
¶ SPD: [8-11] 

¶ movePower: [3-6] 

¶ moveDelay : [1-2] 

  ǣȈȀ ȓȎȌ ȎȐȈȒȋț ȓȘȌ ȏȄȐȈȎȐȈȒȋȝȌ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȎȈ ǾȃȈȄȑ ȄȌȃȈǻȋȄȒȄȑ ȋȄȓȀȁȊȆȓǼȑ: 
¶ ǰȄȐȈȎȐȈȒȋțȑ 1: (Turns2  < Turns0 ) && ( Turns2  < Turns1 ) &&( Turns3  < Turns0 ) 

&& ( Turns3  < Turns1 ) 

¶ ǰȄȐȈȎȐȈȒȋțȑ 2: av == (turns4  +3) 
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¶ ǰȄȐȈȎȐȈȒȋțȑ 3: ǧ ȃȈȀȕȎȐǻ ȋȄȓȀȍȜ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ DEF ȉȀȈ SP.DEF ȃȄȌ ȏȐǼȏȄȈ 
ȌȀ ȔȏȄȐȁȀǾȌȄȈ ȓȎ 2.   

¶ ǰȄȐȈȎȐȈȒȋțȑ 4: ǣȈȀ ȉǻȇȄ ȓȈȋǽ ȓȎȔ ȒȓȀȓȈȒȓȈȉȎȜ DEF, ȂǾȌȄȓȀȈ ȀȏȎȃȄȉȓǽ ȋțȌȎ Ȇ 

ȏȐȝȓȆ ȊȜȒȆ ȏȎȔ ȈȉȀȌȎȏȎȈȄǾ ȓȎȔȑ ȏȀȐȀȏǻȌȘ ȏȄȐȈȎȐȈȒȋȎȜȑ. ǝȊȄȑ ȎȈ ȄȏțȋȄȌȄȑ 
ȔȏȎȗǽȕȈȄȑ ȊȜȒȄȈȑ ȋȄ ȓȆȌ ǾȃȈȀ ȓȈȋǽ DEF  ȀȏȎȐȐǾȏȓȎȌȓȀȈ.  

 
    ǬȄ ȀȔȓȎȜȑ ȓȎȔȑ ȏȄȐȈȎȐȈȒȋȎȜȑ ȏȐȎȉȜȏȓȎȔȌ ȓȀ ȏȀȐȀȉǻȓȘ ȓȄȊȈȉǼȑ ȊȜȒȄȈȑ: 

 

         
 
     ǯȈ ȊȜȒȄȈȑ ȋȄ ȄȍȀǾȐȄȒȆ ȓȎ ȒȓȀȓȈȒȓȈȉț DEF ȄǾȌȀȈ ȏȀȌȎȋȎȈțȓȔȏȄȑ. ǥȌȃȄȈȉȓȈȉǻ ȄȏȈȊǼȂȄȓȀȈ 

Ȇ ȏȐȝȓȆ ȊȜȒȆ Șȑ Ȇ ȓȄȊȈȉǽ.  
 

ǡȌȓǾȏȀȊȎȑ 3: ǥȏȈȇȄȓȈȉǽ ǲȓȐȀȓȆȂȈȉǽ  

     ǣȈȀ ȓȆȌ ȄȜȐȄȒȆ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȓȎȔ ȀȌȓǾȏȀȊȎȔ 3 ȎȐǾȅȎȌȓȀȈ ȓȀ Ȅȍǽȑ ȏȄȃǾȀ ȋȄȓȀȁȊȆȓȝȌ: 
¶ HP: 50  

¶ ATK : [15 -19] 

¶ DEF:  [8 -10] 

¶ SP.ATK: [15 -19] 
¶ SP.DEF: [8 -10] 

¶ SPD: [8-12] 

¶ movePower: [5-10] 

¶ moveDelay : [1-2] 
    ǣȈȀ ȓȎȌ ȎȐȈȒȋț ȓȘȌ ȏȄȐȈȎȐȈȒȋȝȌ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȎȈ ǾȃȈȄȑ ȄȌȃȈǻȋȄȒȄȑ ȋȄȓȀȁȊȆȓǼȑ: 

¶ ǰȄȐȈȎȐȈȒȋțȑ 1: (Turns2  < Turns0 ) && ( Turns2  < Turns1 ) &&( Turns3  < Turns0 ) 

&& ( Turns3  < Turns1 ) 
¶ ǰȄȐȈȎȐȈȒȋțȑ 2: av == (turns4  +1) 

¶ ǰȄȐȈȎȐȈȒȋțȑ 3: ǧ ȃȈȀȕȎȐǻ ȋȄȓȀȍȜ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ǡǳǪ ȉȀȈ SP.ǡǳǪ ȃȄȌ ȏȐǼȏȄȈ 

ȌȀ ȔȏȄȐȁȀǾȌȄȈ ȓȎ 2.   

¶ ǰȄȐȈȎȐȈȒȋțȑ 4: ǣȈȀ ȉǻȇȄ ȓȈȋǽ ȓȎȔ ȒȓȀȓȈȒȓȈȉȎȜ ǡǳǪ, ȂǾȌȄȓȀȈ ȀȏȎȃȄȉȓǽ ȋțȌȎ Ȇ 
ȏȐȝȓȆ ȊȜȒȆ ȏȎȔ ȈȉȀȌȎȏȎȈȄǾ ȓȎȔȑ ȏȀȐȀȏǻȌȘ ȏȄȐȈȎȐȈȒȋȎȜȑ. ǝȊȄȑ ȎȈ ȄȏțȋȄȌȄȑ 

ȔȏȎȗǽȕȈȄȑ ȊȜȒȄȈȑ ȋȄ ȓȆȌ ǾȃȈȀ ȓȈȋǽ ǡǳǪ ȀȏȎȐȐǾȏȓȎȌȓȀȈ.  
¶ ǰȄȐȈȎȐȈȒȋțȑ 5: (av>turns2 ) && ( av > turns3 ) 

     

    ǬȄ ȀȔȓȎȜȑ ȓȎȔȑ ȏȄȐȈȎȐȈȒȋȎȜȑ ȏȐȎȉȜȏȓȎȔȌ ȓȀ ȏȀȐȀȉǻȓȘ ȀȏȎȃȄȉȓǼȑ ȊȜȒȄȈȑ: 
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ǯȈ ȓȄȊȈȉǼȑ ȓȈȋǼȑ ȄǾȌȀȈ ȏȀȌȎȋȎȈțȓȔȏȄȑ ȋȄ ȄȍȀǾȐȄȒȆ ȓȎ ȒȓȀȓȈȒȓȈȉț ATK, ȎȏțȓȄ 

ȄȏȈȊǼȂȄȓȀȈ ȄȌȃȄȈȉȓȈȉǻ Ȇ ȃȄȜȓȄȐȆ ȂȈȀ ȓȎȌ ȉȀȇȎȐȈȒȋț ȓȘȌ ȓȄȊȈȉȝȌ ȓȈȋȝȌ.  

 
ǡȌȓǾȏȀȊȎȑ 4: ǲȓȐȀȓȆȂȈȉǽ ǥȍȀȒȇǼȌȈȒȆȑ ȉȀȈ ǥȏȈȁǾȘȒȆȑ 

ǣȈȀ ȓȆȌ ȄȜȐȄȒȆ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȓȎȔ ȀȌȓǾȏȀȊȎȔ 2 ȎȐǾȅȎȌȓȀȈ ȓȀ Ȅȍǽȑ ȏȄȃǾȀ ȋȄȓȀȁȊȆȓȝȌ: 
¶ HP: 50  

¶ ATK : [8 -15] 

¶ DEF:  [8 -15] 

¶ SP.ATK: [8 -15] 

¶ SP.DEF: [8 -15] 
¶ SPD: [8-12] 

¶ movePower: [4-8] 

¶ moveDelay : [1-2] 
ǣȈȀ ȓȎȌ ȎȐȈȒȋț ȓȘȌ ȏȄȐȈȎȐȈȒȋȝȌ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȎȈ ǾȃȈȄȑ ȄȌȃȈǻȋȄȒȄȑ ȋȄȓȀȁȊȆȓǼȑ: 

¶ ǰȄȐȈȎȐȈȒȋțȑ 1: (Turns2  < Turns0 ) && ( Turns2  < Turns1 ) &&( Turns3  < Turns0 ) 

&& ( Turns3  < Turns1 ) 

¶ ǰȄȐȈȎȐȈȒȋțȑ 2: av == (turns4  +1) 
¶ ǰȄȐȈȎȐȈȒȋțȑ 3: (max-min ) <= 5   

¶ ǰȄȐȈȎȐȈȒȋțȑ 4: ǣȈȀ ȉǻȇȄ ȓȈȋǽ ȓȎȔ ȒȓȀȓȈȒȓȈȉȎȜ SP.ǡǳǪ, ȂǾȌȄȓȀȈ ȀȏȎȃȄȉȓǽ ȋțȌȎ Ȇ 

ȏȐȝȓȆ ȊȜȒȆ ȏȎȔ ȈȉȀȌȎȏȎȈȄǾ ȓȎȔȑ ȏȀȐȀȏǻȌȘ ȏȄȐȈȎȐȈȒȋȎȜȑ. ǝȊȄȑ ȎȈ ȄȏțȋȄȌȄȑ 
ȔȏȎȗǽȕȈȄȑ ȊȜȒȄȈȑ ȋȄ ȓȆȌ ǾȃȈȀ ȓȈȋǽ SP.ǡǳǪ ȀȏȎȐȐǾȏȓȎȌȓȀȈ.  

 
ǬȄ ȀȔȓȎȜȑ ȓȎȔȑ ȏȄȐȈȎȐȈȒȋȎȜȑ ȏȐȎȉȜȏȓȎȔȌ ȓȀ ȏȀȐȀȉǻȓȘ ȀȏȎȃȄȉȓǼȑ ȊȜȒȄȈȑ: 

 

     
 

ǯ ȋǼȒȎȑ țȐȎȑ (mean) ȀȔȓȝȌ ȓȘȌ ȊȜȒȄȘȌ ȄǾȌȀȈ: 
¶ ǡǳǪ: 10 

¶ DEF: 15  
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¶ SP.DEF: 13  

¶ SPD: 10 
¶ movePower: 6/7 

¶ moveDelay : 1 

ǰȀȐțȊȎ ȏȎȔ ȎȈ ȊȜȒȄȈȑ ȄǾȌȀȈ ȒȄ ȋȄȂǻȊȎ ȁȀȇȋț ȏȀȌȎȋȎȈțȓȔȏȄȑ, Ȇ ȓǼȓȀȐȓȆ ȉȀȈ Ȇ ȏǼȋȏȓȆ 
ȊȜȒȆ ȄǾȌȀȈ ȎȈ ȋȎȌȀȃȈȉǼȑ ȏȎȔ ȀȌȓȈȉȀȓȎȏȓȐǾȅȎȔȌ ȏȊǽȐȘȑ ȓȎ ȋǼȒȎ țȐȎ. ǥȌȃȄȈȉȓȈȉǻ ȇȀ 

ȄȏȈȊȄȖȓȄǾ Ȇ ȓǼȓȀȐȓȆ ȊȜȒȆ Șȑ Ȇ ȓȄȊȈȉǽ. 
ǢǻȒȄȈ ȓȎȔ ȏȀȐȀȏǻȌȘ ȀȊȂȎȐǾȇȋȎȔ, ȉȀȇȎȐǾȅȎȌȓȀȈ ȓȀ ȒȓȀȓȈȒȓȈȉǻ ȓȘȌ ȀȌȓȈȏǻȊȘȌ, ȉȀȇȝȑ 

ȉȀȈ ȀȔȓǻ ȓȆȑ ȁȀȒȈȉǽȑ ȓȎȔȑ ȉǾȌȆȒȆȑ. ǯȈ ȀȌȓǾȏȀȊȎȈ 1-3, ȘȒȓțȒȎ, ȃȈȀȇǼȓȎȔȌ ȉȀȈ ȋȈȀ ȃȄȜȓȄȐȆ 
ȄȏǾȇȄȒȆ, Ȇ ȎȏȎǾȀ ȏȀȐȎȔȒȈǻȅȄȈ ȋȈȀ ȈȃȈȀǾȓȄȐȆ ȒȔȋȏȄȐȈȕȎȐǻ. ǪȀȓǻ ȓȆȌ ȄȉȓǼȊȄȒȆ ȓȆȑ 

ȄȏǾȇȄȒȆȑ ȀȔȓǽȑ, ǼȌȀȑ ȀȊȂțȐȈȇȋȎȑ ȏȀȐȀȂȘȂǽȑ ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ ȏȀȐǻȂȄȈ ǼȌȀȌ ȀȐȈȇȋț (1 ǽ 
2). ǥǻȌ Ȏ ȀȐȈȇȋțȑ ȀȔȓțȑ ȄǾȌȀȈ 1, ȓțȓȄ Ȇ ȒȔȌȎȊȈȉǽ ȅȆȋȈǻ ȓȆȑ ȄȏǾȇȄȒȆȑ ȔȏȎȃȈȏȊȀȒȈǻȅȄȓȀȈ, 

ȄȌȝ ȒȄ ȀȌȓǾȇȄȓȆ ȏȄȐǾȏȓȘȒȆ ȃȈȏȊȀȒȈǻȅȄȓȀȈ. ǲȄ ȀȔȓǼȑ ȓȈȑ ȉȈȌǽȒȄȈȑ ȀȏȎȃǾȃȄȓȀȈ ȓȈȋǽ 
movePower ȓǼȓȎȈȀ, ȝȒȓȄ Ȇ ȓȄȊȈȉǽ ȓȎȔȑ ȅȆȋȈǻ ȌȀ ȄǾȌȀȈ ȋȈȉȐțȓȄȐȆ Ȁȏț ȄȉȄǾȌȆ ȓȆȑ ȁȀȒȈȉǽȑ 

ȄȏǾȇȄȒȆȑ ȒȓȆȌ ȏȄȐǾȏȓȘȒȆ ȓȎȔ ȔȏȎȃȈȏȊȀȒȈȀȒȋȎȜ, ȉȀȈ ȋȄȂȀȊȜȓȄȐȆ ȒȓȆȌ ȏȄȐǾȏȓȘȒȆ ȓȎȔ 

ȃȈȏȊȀȒȈȀȒȋȎȜ.  
 

                 
 
ǡȉȎȊȎȔȇȝȌȓȀȑ ȓȆ ȋȄȇȎȃȎȊȎȂǾȀ ȓȎȔ Adams, ȒȜȋȕȘȌȀ ȋȄ ȓȆȌ ȎȏȎǾȀ Ȇ ȀȌǻȏȓȔȍȆ 

ȏȀȈȖȌȈȃȈȝȌ ȁȀȒǾȅȄȓȀȈ ȒȓȎȌ ȉȜȉȊȎ òǪȀȓȀȒȉȄȔǽ, ǡȍȈȎȊțȂȆȒȆ, ǥȏȀȌǻȊȆȗȆó, Șȑ ȀȏȎȓǼȊȄȒȋȀ 

ȓȆȑ ȀȍȈȎȊțȂȆȒȆȑ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȓȘȌ ȉȈȌǽȒȄȘȌ ȓȘȌ ȀȌȓȈȏǻȊȘȌ ȒȓȎ ȏȀȈȖȌǾȃȈ, 
ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ ȀȊȊȀȂǽ ȓȆȑ ȓȈȋǽȑ movePower ȓȆȑ ȉǾȌȆȒȆȑ Watergun  Ȁȏț 5 ȒȄ 7. ǧ 

ȏȐȎȒȀȐȋȎȂǽ ȀȔȓǽ ȒȓȎȖȄȜȄȈ ȒȓȆȌ ȉȀȊȜȓȄȐȆ ȄȕȀȐȋȎȂǽ ȓȆȑ ȄȏȈȇȄȓȈȉǽȑ ȒȓȐȀȓȆȂȈȉǽȑ ȓȎȔ 
ȀȌȓȈȏǻȊȎȔ 3 ȒȓȎ ȏȀȈȖȌǾȃȈ. ǥȏȈȏȊǼȎȌ, Ȇ ȉǾȌȆȒȆ Magnitude  ȇȀ ȄȌȈȒȖȜȄȓȀȈ ȉȀȓǻ ȋȈȀ ȋȎȌǻȃȀ 

ȒȓȆ ȒȔȌȎȊȈȉǽ ȓȆȑ ȅȆȋȈǻ ȋȄȓǻ ȓȎȌ ȃȈȏȊȀȒȈȀȒȋț, ȝȒȓȄ ȌȀ ǼȖȄȈ ȒȔȌȎȊȈȉǽ ȅȆȋȈǻ ǾȒȆ ȋȄ 4.  
ǬȄ ȓȆȌ ȎȊȎȉȊǽȐȘȒȆ ȓȘȌ ȏȀȐȀȏǻȌȘ ȓȐȎȏȎȏȎȈǽȒȄȘȌ, ȓȀ ȒȓȀȓȈȒȓȈȉǻ ȓȘȌ ȀȌȓȈȏǻȊȘȌ ȉȀȈ 

ȓȘȌ ȉȈȌǽȒȄȘȌ ȓȎȔȑ ȄǾȌȀȈ ȏȊǽȐȘȑ ȃȈȀȋȎȐȕȘȋǼȌȀ.  
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3.6.4. ǪȀȇȎȐȈȒȋțȑ ǳȈȋȝȌ ȂȈȀ ȓȎȌ ǡȊȂțȐȈȇȋȎ ǰȀȐȀȂȘȂǽȑ ǳȔȖȀǾȘȌ ǰțȌȓȘȌ ǦȘǽȑ 

ǳȎ ȏȀȈȖȌǾȃȈ ȄȌȒȘȋȀȓȝȌȄȈ ȓȐȄȈȑ ȉȈȌǽȒȄȈȑ ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ, Ȇ 

ȀȏȎȓȄȊȄȒȋȀȓȈȉțȓȆȓȀ ȓȘȌ ȎȏȎǾȘȌ ȉȀȇȎȐǾȅȄȓȀȈ Ȁȏț ǼȌȀȌ ȀȊȂțȐȈȇȋȎ ȏȀȐȀȂȘȂǽȑ ȓȔȖȀǾȘȌ 
ȀȐȈȇȋȝȌ. ǣȈȀ ȓȈȑ ȉȈȌǽȒȄȈȑ ȏȎȔ ȄȏȀȌȀȕǼȐȎȔȌ ȓȎȔȑ ȏțȌȓȎȔȑ ȅȘǽȑ ȓȎȔ ȏȀǾȉȓȆ ȉȀȈ ȓȎȔ 

ȁȎȆȇȎȜ, ȎȐǾȅȎȌȓȀȈ ȓȐȄȈȑ ȓȈȋǼȑ, ȀȌǻȊȎȂȀ ȋȄ ȓȎ ȀȏȎȓǼȊȄȒȋȀ ȓȎȔ ȀȊȂȎȐǾȇȋȎȔ: 
¶ ǡȏȎȓǼȊȄȒȋȀ (3): ǡȌȀȏȊǽȐȘȒȆ 6 ȏțȌȓȘȌ ȅȘǽȑ. 

¶ ǡȏȎȓǼȊȄȒȋȀ (2): ǡȌȀȏȊǽȐȘȒȆ 4 ȏțȌȓȘȌ ȅȘǽȑ. 

¶ ǡȏȎȓǼȊȄȒȋȀ (1): ǡȌȀȏȊǽȐȘȒȆ 2 ȏțȌȓȘȌ ȅȘǽȑ.  
ǧ ȄȏȈȊȎȂǽ ȓȘȌ ȒȔȂȉȄȉȐȈȋǼȌȘȌ ȓȈȋȝȌ ǼȂȈȌȄ ȋȄ ȉȐȈȓǽȐȈȎ ȓȆ ȋǼȒȆ ȅȆȋȈǻ ȏȎȔ ȏȐȎȉȀȊȎȜȌ 

ȎȈ ȄȏȈȇǼȒȄȈȑ ȓȘȌ ȀȌȓȈȏǻȊȘȌ ȏȎȔ ȄǾȌȀȈ ǾȒȆ ȋȄ 5. 

ǡȌȓǾȒȓȎȈȖȀ, ȂȈȀ ȓȆȌ ȉǾȌȆȒȆ ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ ȓȎȔ ȀȌȓȈȏǻȊȎȔ, ȎȈ ȓȈȋǼȑ 
ȃȈȀȋȎȐȕȝȌȎȌȓȀȈ Șȑ Ȅȍǽȑ: 

¶ ǡȏȎȓǼȊȄȒȋȀ (3): ǡȌȀȏȊǽȐȘȒȆ 12 ȏțȌȓȘȌ ȅȘǽȑ. 

¶ ǡȏȎȓǼȊȄȒȋȀ (2): ǡȌȀȏȊǽȐȘȒȆ 8 ȏțȌȓȘȌ ȅȘǽȑ. 
¶ ǡȏȎȓǼȊȄȒȋȀ (1): ǡȌȀȏȊǽȐȘȒȆ 4 ȏțȌȓȘȌ ȅȘǽȑ. 

ǯ ȉȀȇȎȐȈȒȋțȑ ȓȘȌ ȓȈȋȝȌ ȀȔȓțȌ ȁȀȒǾȒȓȆȉȄ ȒȓȎ ȂȄȂȎȌțȑ țȓȈ ȓȎ ǻȇȐȎȈȒȋȀ ȓȘȌ ȏȈȎ 
ȀȏȎȓȄȊȄȒȋȀȓȈȉȝȌ ȄȏȈȇǼȒȄȘȌ ȓȎȔ ȏȀǾȉȓȆ ȉȀȈ ȓȎȔ ȁȎȆȇȎȜ ȄȌȀȌȓǾȎȌ ȓȎȔ ȀȌȓȈȏǻȊȎȔ ȏȎȔ 

ȃȈȀȇǼȓȄȈ ȓȆȌ ȉǾȌȆȒȆ ȄǾȌȀȈ ǾȒȎ ȋȄ 14.  

ǪȄȕǻȊȀȈȎ 4- ǡȊȂțȐȈȇȋȎȑ ǰȐțȁȊȄȗȆȑ ǪȈȌǽȒȄȘȌ 
 

ǲȓȎ ȉȄȕǻȊȀȈȎ 3, Ȏ ȏȐȎȒȃȈȎȐȈȒȋțȑ ȓȆȑ ȎȌȓțȓȆȓȀȑ chosenAction ȂȈȀ ȓȎȌ ȖȀȐȀȉȓǽȐȀ ȓȎȔ 

ȏȀǾȉȓȆ ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ ȋǼȒȘ ȓȆȑ ȃȈȄȏȀȕǽȑ ȖȐǽȒȓȆ, ȄȌȝ ȒȓȆȌ ȏȄȐǾȏȓȘȒȆ ȓȎȔ ȀȌȓȈȏǻȊȎȔ 
ȋǼȒȘ ȄȌțȑ ȀȊȂȎȐǾȇȋȎȔ ȏȀȐȀȂȘȂǽȑ ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ. ǧ ȋȎȌȀȃȈȉǽ ȏȄȐǾȏȓȘȒȆ ȒȓȆȌ ȎȏȎǾȀ 

ȃȄȌ ȏȐȎȒȃȈȎȐǾȅȄȓȀȈ Ȏ ȓȐțȏȎȑ ȄȏȈȊȎȂǽȑ ȉǾȌȆȒȆȑ ȂȈȀ ǼȌȀȌ ȖȀȐȀȉȓǽȐȀ ȄǾȌȀȈ ȀȔȓǽ ȓȎȔ ȁȎȆȇȎȜ, 
țȏȎȔ Ȏ ȓȐțȏȎȑ ȒȔȋȏȊǽȐȘȒȆȑ ȓȆȑ ȎȌȓțȓȆȓȀȑ chosenAction ȄȏȄȍȆȂȄǾȓȀȈ ȋȄ ȓȆȌ ȀȌȀȕȎȐǻ ȒȄ 

ǼȌȀȌ ȀȕȆȐȆȋǼȌȎ ȀȊȂțȐȈȇȋȎ ȄȏȈȊȎȂǽȑ ȉǾȌȆȒȆȑ. ǲȓȎ ȏȀȐțȌ ȉȄȕǻȊȀȈȎ, ȇȀ ȀȌȀȊȔȇȄǾ Ȇ 
ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȄȌ ȊțȂȘ ȀȊȂȎȐǾȇȋȎȔ. ǥȈȃȈȉțȓȄȐȀ, ȒȓȆȌ ǥȌțȓȆȓȀ 4.1, ȇȀ ȄȍȄȓȀȒȓȄǾ ȓȎ 

ȏȐțȁȊȆȋȀ ȓȎ ȎȏȎǾȎ ȄȏȈȊȜȄȈ Ȏ ȀȊȂțȐȈȇȋȎȑ ȉȀȈ ȇȀ ȎȐȈȒȓȄǾ Ȇ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ. ǲȓȈȑ ǥȌțȓȆȓȄȑ 
4.2-4.3, ȇȀ ȀȌȀȊȔȇȎȜȌ ȓȐǾȀ ȒȓȎȈȖȄǾȀ ȏȎȔ ȒȔȋȁǻȊȊȎȔȌ ȒȓȆ ȊȄȈȓȎȔȐȂǾȀ ȓȎȔ ȀȊȂȎȐǾȇȋȎȔ ȉȀȈ 

ȓǼȊȎȑ, ȒȓȆȌ ǥȌțȓȆȓȀ 4.4, ȇȀ ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ Ȇ ȔȊȎȏȎǾȆȒȆ ȓȎȔ ȀȊȂȎȐǾȇȋȎȔ ȒȄ ȉȝȃȈȉȀ, ȋȄ 
ȒȉȎȏț ȓȆȌ ȄȌȒȘȋǻȓȘȒȆ ȓȎȔ ȒȓȎȌ ȉȝȃȈȉȀ ȓȎȔ ȏȐȘȓȎȓȜȏȎȔ.   
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4.1. ǯȐȈȒȋțȑ ȓȎȔ ǡȊȂȎȐǾȇȋȎȔ ǰȐțȁȊȄȗȆȑ ǪȈȌǽȒȄȘȌ  
 

ǧ ȄȏȈȊȎȂǽ ȓȆȑ ȁǼȊȓȈȒȓȆȑ ȉǾȌȆȒȆȑ ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȄȉȓȄȊǼȒȄȈ Ȏ ȁȎȆȇțȑ ȒȓȎ ȏȀȈȖȌǾȃȈ 
ȀȏȎȓȄȊȄǾ ǼȌȀ ȏȐțȁȊȆȋȀ ȀȌȀȅǽȓȆȒȆȑ. ǣȈȀ ȓȎȌ ȊțȂȎ ȀȔȓț, ȎȐǾȅȄȓȀȈ ǼȌȀȑ ȖȝȐȎȑ ȉȀȓȀȒȓǻȒȄȘȌ, 

ȓȀ ȒȓȎȈȖȄǾȀ ȓȎȔ ȎȏȎǾȎȔ ȀȌȀȏȀȐȈȒȓȎȜȌ ȓȈȑ ȃȈȀȕȎȐȄȓȈȉǼȑ ȉȀȓȀȒȓǻȒȄȈȑ ȒȓȈȑ ȎȏȎǾȄȑ ȋȏȎȐȄǾ ȌȀ 
ȁȐȄȇȄǾ ȓȎ ȏȀȈȖȌǾȃȈ. ǪǻȇȄ ȉȀȓǻȒȓȀȒȆ ȏȐȎȒȃȈȎȐǾȅȄȓȀȈ Ȁȏț ȓȎ ȒȜȌȎȊȎ ȓȘȌ ȓȈȋȝȌ ȓȘȌ 

ȏȀȐȀȉǻȓȘ ȋȄȓȀȁȊȆȓȝȌ: 

¶ ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȘȌ ȖȀȐȀȉȓǽȐȘȌ (Player .CHP , Helper .CHP , 
Enemy.CHP) 

¶ ǯȈ ȓȈȋǼȑ ȓȘȌ ȋȄȓȐȆȓȝȌ ȏȎȔ ȏȀȐȀȉȎȊȎȔȇȎȜȌ ȓȈȑ ȉȈȌǽȒȄȈȑ ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ 

(Counters). 
ǧ ȀȐȖȈȉǽ ȉȀȓǻȒȓȀȒȆ ȓȆȑ ȀȌȀȅǽȓȆȒȆȑ ȄǾȌȀȈ Ȇ ȓȐǼȖȎȔȒȀ ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ ȉȀȓǻ 

ȓȆȌ ǼȌȀȐȍȆ ȓȆȑ ȒȄȈȐǻȑ ȓȎȔ ȁȎȆȇȎȜ. ǲȄ ȀȔȓț ȓȎ ȏȐțȁȊȆȋȀ, ȃȄȌ ȔȏǻȐȖȄȈ ȋȈȀ ȏȐȎȉȀȇȎȐȈȒȋǼȌȆ 
ȉȀȓǻȒȓȀȒȆ-ȒȓțȖȎȑ, ȀȊȊǻ Ȏ ȒȉȎȏțȑ ȄǾȌȀȈ Ȏ ȄȌȓȎȏȈȒȋțȑ ȓȆȑ ȉǾȌȆȒȆȑ ȏȎȔ ȎȃȆȂȄǾ ȒȓȆȌ 

ȉȀȊȜȓȄȐȆ ȉȀȓǻȒȓȀȒȆ, țȏȘȑ ȀȔȓǽ ȀȏȎȓȈȋǻȓȀȈ Ȁȏț ȋȈȀ ȒȔȌǻȐȓȆȒȆ ȀȍȈȎȊțȂȆȒȆȑ. ǯȈ 
ȄȌǼȐȂȄȈȄȑ ȏȎȔ ȏȐȎȉȀȊȎȜȌ ȋȄȓǻȁȀȒȆ Ȁȏț ȋȈȀ ȉȀȓǻȒȓȀȒȆ ȒȄ ǻȊȊȆ ȀȌȓȈȒȓȎȈȖȎȜȌ ȒȓȈȑ 

ȃȈȀȇǼȒȈȋȄȑ ȉȈȌǽȒȄȈȑ ȓȎȔ ȁȎȆȇȎȜ ȉȀȈ ȓȎȔ ȀȌȓȈȏǻȊȎȔ. 
ǯ ȀȊȂțȐȈȇȋȎȑ ȀȌȀȅǽȓȆȒȆȑ ȀȌȀȏȓȜȒȒȄȈ ǼȌȀ ȃǼȌȃȐȎ ȏȀȈȖȌȈȃȈȎȜ ȁǻȇȎȔȑ 2, ȓȎ ȎȏȎǾȎ 

ȀȌȀȏȀȐȈȒȓǻ țȊȀ ȓȀ ȏȈȇȀȌǻ ȀȏȎȓȄȊǼȒȋȀȓȀ ȋȄȓǻ Ȁȏț ȋȈȀ ȉǾȌȆȒȆ ȓȎȔ ȁȎȆȇȎȜ ȉȀȈ ȓȆȌ 
ȀȉțȊȎȔȇȆ ȉǾȌȆȒȆ ȓȎȔ ȀȌȓȈȏǻȊȎȔ. ǲȓȆ ȒȔȌǼȖȄȈȀ, Ȏ ȀȊȂțȐȈȇȋȎȑ Expeciminimax  ȃȈȀȓȐǼȖȄȈ 

ȓȎ ȃǼȌȃȐȎ, ȀȏȎȓȈȋǻ ȓȈȑ ȓȄȊȈȉǼȑ ȉȀȓȀȒȓǻȒȄȈȑ (ȉțȋȁȎȔȑ-ȕȜȊȊȀ) ȋǼȒȘ ȓȆȑ ȒȔȌǻȐȓȆȒȆȑ 
ȀȍȈȎȊțȂȆȒȆȑ ȉȀȈ ȔȏȎȊȎȂǾȅȄȈ ȓȆȌ ȀȌȀȋȄȌțȋȄȌȆ ȓȈȋǽ ȉǻȇȄ ȀȐȖȈȉǽȑ ȉǾȌȆȒȆȑ, ȄȏȈȊǼȂȎȌȓȀȑ 

ȓȄȊȈȉǻ ȀȔȓǽ ȋȄ ȓȆ ȋǼȂȈȒȓȆ ȓȈȋǽ.  

ǧ ȄȈȉțȌȀ 4.1 ȀȏȄȈȉȎȌǾȅȄȈ ȓȆ ȃȎȋǽ ȓȎȔ ȃǼȌȃȐȎȔ ȏȀȈȖȌȈȃȈȎȜ ȏȎȔ ȀȌȀȏȓȜȒȒȄȈ Ȏ 
ȀȊȂțȐȈȇȋȎȑ ȂȈȀ ȓȆȌ ȄȏȈȊȎȂǽ ȓȆȑ ȁǼȊȓȈȒȓȆȑ ȉǾȌȆȒȆȑ ǼȌȀȌȓȈ ȓȘȌ ȀȌȓȈȏǻȊȘȌ 1-3.  
 

 
 
ǯȈ ȄȌȌǼȀ ȉțȋȁȎȈ ȒȓȎ ȏȐȝȓȎ ȄȏǾȏȄȃȎ (ȁǻȇȎȑ 1) ȀȌȓȈȒȓȎȈȖȎȜȌ ȒȓȈȑ ȉȀȓȀȒȓǻȒȄȈȑ-

ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȘȌ ȄȌȌǼȀ ȃȈȀȇǼȒȈȋȘȌ ȉȈȌǽȒȄȘȌ ȓȎȔ ȁȎȆȇȎȜ: Firebolt , Thunderbolt , Rock 
Smash , Thorns , Encouragement Spell , Intimidation Spell  , Distraction, Heal Player ȉȀȈ 

Heal Self . 
ǪǻȇȄ ǼȌȀȑ Ȁȏț ȀȔȓȎȜȑ ȓȎȔȑ ȉțȋȁȎȔȑ ȓȜȖȆȑ ǼȖȄȈ ȃȈǻȃȎȖȎȔȑ ȏȎȔ ȀȌȀȏȀȐȈȒȓȎȜȌ ȓȀ 

ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȘȌ ȏȈȇȀȌȝȌ ȉȈȌǽȒȄȘȌ ȓȎȔ ȀȌȓȈȏǻȊȎȔ. ǰȀȐțȓȈ Ȏ ȀȌȓǾȏȀȊȎȑ ȃȈȀȇǼȓȄȈ ȓȐȄȈȑ 
ȉȈȌǽȒȄȈȑ (ȁȀȒȈȉǽ ȄȏǾȇȄȒȆ, ȃȄȔȓȄȐȄȜȎȔȒȀ ȄȏǾȇȄȒȆ, ȉǾȌȆȒȆ ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ), ȒȓȎ 

ȃǼȌȃȐȎ ȀȏȄȈȉȎȌǾȅȎȌȓȀȈ Ȅȏȓǻ ȃȈǻȃȎȖȎȈ. ǡȔȓț ȒȔȋȁȀǾȌȄȈ ȃȈțȓȈ Ȇ ȅȆȋȈǻ ȓȆȑ ȃȄȔȓȄȐȄȜȎȔȒȀȑ 
ȄȏǾȇȄȒȆȑ ȓȐȎȏȎȏȎȈȄǾȓȀȈ Ȁȏț ǼȌȀȌ ȀȊȂțȐȈȇȋȎ ȏȀȐȀȂȘȂǽȑ ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ, ȋȄ ȀȏȎȓǼȊȄȒȋȀ 

ȌȀ ȃȆȋȈȎȔȐȂȎȜȌȓȀȈ ȃȜȎ ȃȈȀȕȎȐȄȓȈȉǼȑ ȏȈȇȀȌǼȑ ȉȀȓȀȒȓǻȒȄȈȑ ȂȈȀ ȓȆ ȒȔȂȉȄȉȐȈȋǼȌȆ ȉǾȌȆȒȆ. 
ǥȏȈȏȊǼȎȌ, Ȏ ȀȌȓǾȏȀȊȎȑ ȋȏȎȐȄǾ ȌȀ ȄȏȈȓȄȇȄǾ ȄǾȓȄ ȒȓȎȌ ȏȀǾȉȓȆ, ȄǾȓȄ ȒȓȎȌ ȁȎȆȇț, 

ȃȈȏȊȀȒȈǻȅȎȌȓȀȑ ǼȓȒȈ ȓȈȑ ȏȈȇȀȌǼȑ ȉȀȓȀȒȓǻȒȄȈȑ ȏȎȔ ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȄȏȈȇǼȒȄȈȑ Ȁȏț ȓȐȄȈȑ ȒȄ 
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ǼȍȈ. ǧ ǼȁȃȎȋȆ ȉȀȓǻȒȓȀȒȆ ȄǾȌȀȈ ȀȔȓǽ ȏȎȔ ȏȐȎȉȜȏȓȄȈ Ȁȏț ȓȆȌ ȉǾȌȆȒȆ ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ 
ȏȎȔ ȃȈȀȇǼȓȄȈ Ȏ ȀȌȓǾȏȀȊȎȑ,  Ȇ ȎȏȎǾȀ ȃȄȌ ǼȖȄȈ ȒȓțȖȎ ȎȜȓȄ ȓȎȌ ȏȀǾȉȓȆ, ȎȜȓȄ ȓȎȌ ȀȌȓǾȏȀȊȎ.   

ǣȈȀ ȓȎȌ ȀȌȓǾȏȀȊȎ 4, ȀȌȀȏȓȜȒȒȄȓȀȈ ǼȌȀ ȏȀȐțȋȎȈȎ ȃǼȌȃȐȎ ȏȀȈȖȌȈȃȈȎȜ, ȋȄ ȓȆ ȃȈȀȕȎȐǻ țȓȈ 
ȉǻȇȄ ȉțȋȁȎȑ ȓȜȖȆȑ ǼȖȄȈ ȓǼȒȒȄȐȈȑ ȃȈȀȃțȖȎȔȑ ȀȌȓǾ ȂȈȀ Ȅȏȓǻ. ǡȔȓț ȒȔȋȁȀǾȌȄȈ ȄȏȄȈȃǽ Ȏ 

ȒȔȂȉȄȉȐȈȋǼȌȎȑ ȀȌȓǾȏȀȊȎȑ ȃȄȌ ȃȈȀȇǼȓȄȈ ȃȄȔȓȄȐȄȜȎȔȒȀ ȄȏǾȇȄȒȆ, ȀȊȊǻ ȋȈȀ ȉǾȌȆȒȆ 
ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ, Ȇ ȎȏȎǾȀ ȎȃȆȂȄǾ ȒȄ ȋȈȀ ȋțȌȎ ȉȀȓǻȒȓȀȒȆ.  

ǯ ȀȊȂțȐȈȇȋȎȑ ȂȈȀ ȓȆȌ ȄȏȈȊȎȂǽ ȓȆȑ ȁǼȊȓȈȒȓȆȑ ȉǾȌȆȒȆȑ ȏȀȐȎȔȒȈǻȅȄȓȀȈ ȏȀȐȀȉǻȓȘ ȒȄ 
ȋȎȐȕǽ ȗȄȔȃȎȉȝȃȈȉȀ:  
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4.2. ǯȐȈȒȋțȑ ȉȀȈ ǳȐțȏȎȑ ǥȕȀȐȋȎȂǽȑ ȓȘȌ ǪȈȌǽȒȄȘȌ ȒȓȈȑ 

ǪȀȓȀȒȓǻȒȄȈȑ  

 
ʅˍʹ˄ ȏȀȐȎȜȒȀ ȄȌțȓȆȓȀ ȀȌȀȊȜȎȌȓȀȈ ȎȈ ȒȔȌȀȐȓǽȒȄȈȑ helperAction () ȉȀȈ enemyAction(), 

ȄȍȄȓǻȅȎȌȓȀȑ ȒȓȎȌ ȓȐțȏȎ ȋȄ ȓȎȌ ȎȏȎǾȎ ȓȐȎȏȎȏȎȈȎȜȌ ȋȈȀ ȉȀȓǻȒȓȀȒȆ ȂȈȀ ȌȀ ȏȀȐǻȂȎȔȌ ȓȆ 

ȉȀȓǻȒȓȀȒȆ-ȃȈǻȃȎȖȎ ȓȆȑ.  
ǝȏȘȑ ǼȖȄȈ ǽȃȆ ȀȌȀȕȄȐȇȄǾ, ȒȓȎ ȏȀȈȖȌǾȃȈ ȔȏǻȐȖȎȔȌ ȓȐȄȈȑ ȓȜȏȎȈ ȉȈȌǽȒȄȘȌ: ȄȏȈȇǼȒȄȈȑ, 

ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ, ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ. 
ǡȐȖȈȉǻ, țȒȎȌ ȀȕȎȐǻ ȓȈȑ ȉȈȌǽȒȄȈȑ ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ, ȎȈ ȒȔȌȀȐȓǽȒȄȈȑ ȀȔȓǼȑ ȇǼȓȎȔȌ 

ȓȆȌ ȓȈȋǽ ȓȎȔ ȋȄȓȐȆȓǽ ȏȎȔ ȓȎȔȑ ȀȌȓȈȒȓȎȈȖȄǾ ȒȄ 1, ȒȆȋȀȓȎȃȎȓȝȌȓȀȑ ȋȄ ȀȔȓț ȓȎȌ ȓȐțȏȎ ȓȆȌ 
ȄȌȄȐȂȎȏȎǾȆȒȆ ȓȎȔȑ.  

ǣȈȀ ȓȈȑ ȉȈȌǽȒȄȈȑ ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ, ȂǾȌȄȓȀȈ ȏȐțȒȇȄȒȆ ȓȘȌ ȀȌȓǾȒȓȎȈȖȘȌ ȏțȌȓȘȌ 
ȅȘǽȑ ȓȆȑ ȉǻȇȄ ȉǾȌȆȒȆȑ ȒȓȎȌ ȖȀȐȀȉȓǽȐȀ-ȒȓțȖȎ. 

ǧ ȒȔȌǻȐȓȆȒȆ helperAction () ȃȈȀȖȄȈȐǾȅȄȓȀȈ ȃȜȎ Ȁȏț ȓȈȑ ȓȐȄȈȑ ȉȈȌǽȒȄȈȑ ȄȏȀȌȀȕȎȐǻȑ 
ȏțȌȓȘȌ ȅȘǽȑ: òHeal  Playeró ȉȀȈ òHeal  Selfó. ǲȓȆȌ ȏȐȝȓȆ ȏȄȐǾȏȓȘȒȆ, ȀȔȍǻȌȄȈ ȓȆȌ ȓȈȋǽ ȓȆȑ 

ȋȄȓȀȁȊȆȓǽȑ Player .CHP  ȉȀȓǻ 4, ȄȌȝ ȒȓȆ ȃȄȜȓȄȐȆ, Ȇ ȀȌȓǾȒȓȎȈȖȆ ȀȜȍȆȒȆ ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ 

ȒȓȆ ȋȄȓȀȁȊȆȓǽ Helper .CHP. ǡȌȓǾȒȓȎȈȖȀ, Ȇ ȒȔȌǻȐȓȆȒȆ enemyAction() ȃȈȀȖȄȈȐǾȅȄȓȀȈ ȓȆȌ 
ȓȐǾȓȆ ȉǾȌȆȒȆ ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ: òHeal  Enemyó. ǧ ȀȜȍȆȒȆ ȒȄ ȀȔȓǽ ȓȆȌ ȏȄȐǾȏȓȘȒȆ 

ȂǾȌȄȓȀȈ ȒȓȆȌ ȋȄȓȀȁȊȆȓǽ Enemy.CHP  ȉȀȈ ȄǾȌȀȈ ǾȒȆ ȋȄ 8.  
ǳǼȊȎȑ, ȎȈ ȄȏȈȇǼȒȄȈȑ ȀȏȀȈȓȎȜȌ ȋȈȀ ȏȈȎ ȒȜȌȇȄȓȆ ȃȈȀȃȈȉȀȒǾȀ ȔȊȎȏȎǾȆȒȆȑ. ǧ ȒȔȌǻȐȓȆȒȆ 

helperAction () ȔȊȎȏȎȈȄǾ ȓǼȒȒȄȐȈȑ ȓǼȓȎȈȄȑ ȉȈȌǽȒȄȈȑ, ȄȌȝ Ȇ ȒȔȌǻȐȓȆȒȆ enemyAction() Ȅȏȓǻ. 
ǧ ȏȎȊȔȏȊȎȉțȓȆȓȀ ȀȔȓǽ ȎȕȄǾȊȄȓȀȈ ȒȓȎ țȓȈ ȂȈȀ ȓȎȌ ȔȏȎȊȎȂȈȒȋț ȓȆȑ ȓȄȊȈȉǽȑ ȅȆȋȈǻȑ ȉȀȈ 

ȒȔȌȄȏȝȑ, ȓȎȌ ȏȐȎȒȃȈȎȐȈȒȋț ȓȆȑ ȃȈǻȃȎȖȆȑ ȉȀȓǻȒȓȀȒȆȑ, ȏȐǼȏȄȈ ȌȀ ȊȆȕȇȎȜȌ ȔȏțȗȆ ȎȈ 
ȀȉțȊȎȔȇȎȈ ȏȀȐǻȂȎȌȓȄȑ:  

¶ H ȓȀȔȓțȓȆȓȀ ȓȆȑ ȉǾȌȆȒȆȑ ȏȎȔ ȄȉȓȄȊȄǾȓȀȈ, ȉȀȇȝȑ ȉǻȇȄ ȋȈȀ ȃȈȀȇǼȓȄȈ ȍȄȖȘȐȈȒȓǻ 
ȒȓȀȓȈȒȓȈȉǻ ȏȎȔ ȉȀȇȎȐǾȅȎȔȌ ȓȆ ȓȄȊȈȉǽ ȅȆȋȈǻ ȓȆȑ. 

¶ ǯ ȒȓțȖȎȑ ȓȆȑ ȄȏǾȇȄȒȆȑ, ȉȀȇȝȑ ȓȀ ȋȎȌȀȃȈȉǻ ȒȓȀȓȈȒȓȈȉǻ ȉǻȇȄ ȖȀȐȀȉȓǽȐȀ ȓȎȌ 
ȉȀȇȈȒȓȎȜȌ ȏȄȐȈȒȒțȓȄȐȎ ȄȔǻȊȘȓȎ ǽ ȀȌȇȄȉȓȈȉț ȒȄ ȋȈȀ ȉǾȌȆȒȆ. 

¶ ǧ ȉȀȓǻȒȓȀȒȆ ȓȘȌ ȋȄȓȐȆȓȝȌ ȏȎȔ ȀȌȓȈȒȓȎȈȖȎȜȌ ȒȓȈȑ ȉȈȌǽȒȄȈȑ ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ, 
ȉȀȇȝȑ ȓȀ ȓȐȎȏȎȏȎȈȆȋǼȌȀ ȒȓȀȓȈȒȓȈȉǻ ȄȌțȑ ȖȀȐȀȉȓǽȐȀ ȋȏȎȐȄǾ ȌȀ ȄȏȆȐȄǻȒȎȔȌ ȓȎȌ 

ȀȐȈȇȋț ȓȆȑ ȓȄȊȈȉǽȑ ȅȆȋȈǻȑ.   

ǣȈȀ ȓȎȌ ȔȏȎȊȎȂȈȒȋț ȓȆȑ ȓȄȊȈȉǽȑ ȅȆȋȈǻȑ, ȊȀȋȁǻȌȎȌȓȀȑ ȔȏțȗȆ țȊȎȔȑ ȓȎȔȑ ȏȀȐȀȏǻȌȘ 
ȏȀȐǻȂȎȌȓȄȑ, ȀȍȈȎȏȎȈȄǾȓȀȈ ǼȌȀȑ ȏǾȌȀȉȀȑ ȋȄ ȓȆȌ țȌȎȋȀ òǪȀȓǻȊȎȂȎȑ ǦȆȋȈȝȌó 

(dmgCatalogue ). ǯ ȉȀȓǻȊȎȂȎȑ ȀȔȓțȑ ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȅȄȜȂȆ ȉȊȄȈȃȈȎȜ-ȓȈȋǽȑ, țȏȎȔ ȓȎ 
ȉȊȄȈȃǾ ȊȄȈȓȎȔȐȂȄǾ Șȑ ȀȌȀȂȌȘȐȈȒȓȈȉț ȉȀȈ Ȇ ȓȈȋǽ ȀȌȓȈȒȓȎȈȖȄǾ ȒȓȆ ȅȆȋȈǻ.  

ǲȓȆȌ ȄȈȉțȌȀ 4.2 ȏȀȐȎȔȒȈǻȅȄȓȀȈ Ȇ ȃȎȋǽ ȓȘȌ ȀȌȀȂȌȘȐȈȒȓȈȉȝȌ:  
 

                                       
 
ǳȎ ȀȌȀȂȌȘȐȈȒȓȈȉț ȉȘȃȈȉȎȏȎȈȄǾ ȓȎ ȒȜȌȎȊȎ ȓȘȌ ȒȔȌȇȆȉȝȌ ȏȎȔ ȉȀȇȎȐǾȅȎȔȌ ȋȈȀ 

ȒȔȂȉȄȉȐȈȋǼȌȆ ȓȈȋǽ ȅȆȋȈǻȑ ȒȓȎ ȏȀȈȖȌǾȃȈ. ǡȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȓȀ ȀȉțȊȎȔȇȀ ȏȄȃǾȀ: 

¶ attackPattern : ǳȎ ȏȄȃǾȎ ȀȔȓț ȏȐȎȒȃȈȎȐǾȅȄȈ ȓȎȌ ȄȏȈȓȈȇǼȋȄȌȎ ȉȀȈ ȓȎȌ ȀȋȔȌțȋȄȌȎ. 
ǧ ȉȘȃȈȉȎȏȎǾȆȒȆ ȓȘȌ ȖȀȐȀȉȓǽȐȘȌ ȄǾȌȀȈ Ȇ Ȅȍǽȑ: P ȂȈȀ ȓȎȌ ȏȀǾȉȓȆ, H ȂȈȀ ȓȎȌ ȁȎȆȇț 

ȉȀȈ ȎȈ ȀȐȈȇȋȎǾ 1-4 ȂȈȀ ȓȎȔȑ ȀȌȓǾȒȓȎȈȖȎȔȑ ȀȌȓȈȏǻȊȎȔȑ. ǣȈȀ ȏȀȐǻȃȄȈȂȋȀ, Ȇ ȓȈȋǽ 1P 
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ȀȌȀȕǼȐȄȓȀȈ ȒȄ ȋȈȀ ȄȏǾȇȄȒȆ ȓȎȔ ȀȌȓȈȏǻȊȎȔ 1 ȏȐȎȑ ȓȎȌ ȏȀǾȉȓȆ, ȄȌȝ Ȇ ȓȈȋǽ H3 ȒȄ 
ȄȏǾȇȄȒȆ ȓȎȔ ȁȎȆȇȎȜ ȏȐȎȑ ȓȎȌ ȀȌȓǾȏȀȊȎ 3.  

¶ moveNumber : ǥǾȌȀȈ ȓȎ ȋȎȌȀȃȈȉț ȀȌȀȂȌȘȐȈȒȓȈȉț ȓȆȑ ȉǾȌȆȒȆȑ ȏȎȔ ȄȉȓȄȊȄǾȓȀȈ. 

¶ counterState : ǳȎ ȏȄȃǾȎ ȀȔȓț ȀȏȎȓȔȏȝȌȄȈ ȓȆȌ ȉȀȓǻȒȓȀȒȆ țȊȘȌ ȓȘȌ ȋȄȓȐȆȓȝȌ ȓȎȔ 
ȏȀȈȖȌȈȃȈȎȜ ȉȀȓǻ ȓȆȌ ȒȓȈȂȋǽ ȓȆȑ ȄȏǾȇȄȒȆȑ. ǰȐțȉȄȈȓȀȈ ȂȈȀ ȋȈȀ ȀȉȎȊȎȔȇǾȀ ȗȆȕǾȘȌ 

țȏȎȔ ȉǻȇȄ ȇǼȒȆ ȀȌȓȈȒȓȎȈȖȄǾ ȒȄ ǼȌȀȌ ȒȔȂȉȄȉȐȈȋǼȌȎ ȋȄȓȐȆȓǽ. ǣȈȀ ȏȀȐǻȃȄȈȂȋȀ, Ȇ 
ȓȈȋǽ 00001 ȔȏȎȃȆȊȝȌȄȈ țȓȈ ȎȈ ȏȐȝȓȎȈ ȓǼȒȒȄȐȈȑ ȋȄȓȐȆȓǼȑ ȄǾȌȀȈ ȀȌȄȌȄȐȂȎǾ ȉȀȈ ȋțȌȎ Ȏ 

ȏǼȋȏȓȎȑ (ȏȎȔ ȀȌȓȈȒȓȎȈȖȄǾ ȒȓȆȌ ȉǾȌȆȒȆ ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ ȓȎȔ ȀȌȓȈȏǻȊȎȔ) ȄǾȌȀȈ 
ȄȌȄȐȂțȑ.  

¶ possibility : ǳȎ ȏȄȃǾȎ ȀȔȓț ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȃȈȀȉȐǾȌȄȈ ȓȈȑ ȏȈȇȀȌǼȑ ȓȈȋǼȑ 

ȅȆȋȈǻȑ ȓȘȌ ȃȄȔȓȄȐȄȔțȌȓȘȌ ȄȏȈȇǼȒȄȘȌ ȏȎȔ ȃȈȀȇǼȓȎȔȌ ȎȈ ȀȌȓǾȏȀȊȎȈ. ǳȎ ȀȏȎȓǼȊȄȒȋȀ 
ȀȔȓȝȌ ȓȘȌ ȄȏȈȇǼȒȄȘȌ ȉȀȇȎȐǾȅȄȓȀȈ Ȁȏț ǼȌȀȌ ȀȊȂțȐȈȇȋȎ ȏȀȐȀȂȘȂǽȑ ȓȔȖȀǾȘȌ 

ȀȐȈȇȋȝȌ ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȎȃȆȂǽȒȄȈ ȒȄ ȃȜȎ ȃȈȀȕȎȐȄȓȈȉǼȑ ȓȈȋǼȑ ȅȆȋȈǻȑ. ǳȎ ȏȄȃǾȎ ȀȔȓț 
ȃȆȊȝȌȄȈ ȏȎȈȀ Ȁȏț ȓȈȑ ȃȜȎ ȓȈȋǼȑ ȄȍȄȓǻȅȄȈ (1, ȂȈȀ ȓȆ ȋȄȈȘȋǼȌȆ, 2 ȂȈȀ ȓȆȌ ȀȔȍȆȋǼȌȆ). 

ǣȈȀ ȓȈȑ ȉȈȌǽȒȄȈȑ ȏȎȔ ǼȖȎȔȌ ȋțȌȎ ȋȈȀ ȒȔȂȉȄȉȐȈȋǼȌȆ ȓȈȋǽ ȅȆȋȈǻȑ, ȓȎ ȏȄȃǾȎ ȊȀȋȁǻȌȄȈ 
ȏǻȌȓȀ ȓȆȌ ȓȈȋǽ 1.  

ǢǻȒȄȈ ȀȔȓȎȜ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ, ȎȈ ȒȔȌȀȐȓǽȒȄȈȑ helperAction () ȉȀȈ enemyAction() 
ȒȔȌȇǼȓȎȔȌ ȓȎ ȀȌȀȂȌȘȐȈȒȓȈȉț ȏȎȔ ȀȌȓȈȒȓȎȈȖȄǾ ȒȓȆȌ ȓȐǼȖȎȔȒȀ ȄȏǾȇȄȒȆ ȉȀȈ ȉȀȓǻȒȓȀȒȆ ȓȎȔ 

ȏȀȈȖȌȈȃȈȎȜ. ǲȓȆ ȒȔȌǼȖȄȈȀ, ȏȐȀȂȋȀȓȎȏȎȈȎȜȌ ȀȌȀȅǽȓȆȒȆ ȒȓȎȌ ȉȀȓǻȊȎȂȎ ȋȄ ȀȔȓț ȓȎ ȉȊȄȈȃǾ, 
ȏȐȎȉȄȈȋǼȌȎȔ ȌȀ ȀȌȀȉȓǽȒȎȔȌ ȓȆȌ ȓȈȋǽ ȓȆȑ ȅȆȋȈǻȑ ȏȎȔ ȇȀ ȀȕȀȈȐȄȇȄǾ Ȁȏț ȓȎȔȑ ȏțȌȓȎȔȑ ȅȘǽȑ 

ȓȎȔ ȒȓțȖȎȔ. 
ǧ ȏȊǽȐȆȑ ȒȔȋȏȊǽȐȘȒȆ ȓȎȔ ȉȀȓȀȊțȂȎȔ ȋȄ țȊȎȔȑ ȓȎȔȑ ȏȈȇȀȌȎȜȑ ȒȔȌȃȔȀȒȋȎȜȑ ȄǾȌȀȈ ǼȌȀ 

ȔȏȎȊȎȂȈȒȓȈȉǻ ȖȐȎȌȎȁțȐȎ ȄȂȖȄǾȐȆȋȀ. ǣȈȀ ȓȎȌ ȊțȂȎ ȀȔȓț, Ȏ ȉȀȓǻȊȎȂȎȑ ȀȐȖȈȉȎȏȎȈȄǾȓȀȈ ȋțȌȎ 

ȋȄ ȓȈȑ ȓȈȋǼȑ ȅȆȋȈǻȑ ȏȎȔ ȀȌȓȈȒȓȎȈȖȎȜȌ ȒȓȆȌ ȁȀȒȈȉǽ ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȃȆȊȀȃǽ țȓȀȌ 
țȊȎȈ ȎȈ ȋȄȓȐȆȓǼȑ ȄǾȌȀȈ ȀȌȄȌȄȐȂȎǾ. ǥȏȈȏȊǼȎȌ, ȏȀȐȀȊȄǾȏȎȌȓȀȈ ȎȈ ȓȈȋǼȑ ȅȆȋȈǻȑ ȓȘȌ ȄȏȈȇǼȒȄȘȌ 

ȓȎȔ ȏȀǾȉȓȆ ȉȀȇȝȑ ȃȄȌ ȄȋȏȄȐȈǼȖȎȌȓȀȈ ȒȓȎȔȑ ȔȏȎȊȎȂȈȒȋȎȜȑ ȓȎȔ ȀȊȂȎȐǾȇȋȎȔ.  
ǥǻȌ Ȏ ȀȊȂțȐȈȇȋȎȑ ȀȌȀȅȆȓǽȒȄȈ ǼȌȀ ȀȌȀȂȌȘȐȈȒȓȈȉț ȏȎȔ ȀȌȓȈȒȓȎȈȖȄǾ ȒȄ 

ȄȌȄȐȂȎȏȎȈȆȋǼȌȎȔȑ ȋȄȓȐȆȓǼȑ ȉȀȈ ȃȄȌ ȓȎ ȄȌȓȎȏǾȒȄȈ, ȓțȓȄ ȖȐȆȒȈȋȎȏȎȈȄǾ ȓȆ ȓȈȋǽ ȓȆȑ ȅȆȋȈǻȑ 
ȏȎȔ ǼȖȄȈ Ȇ ȁȀȒȈȉǽ ȉȀȓǻȒȓȀȒȆ (ȋȄ ȀȌȄȌȄȐȂȎȜȑ ȋȄȓȐȆȓǼȑ). ǬȄȓǻ ȓȆȌ ȄȉȓǼȊȄȒȆ ȓȆȑ ȉǾȌȆȒȆȑ 

ȒȓȎ ȏȀȈȖȌǾȃȈ, Ȇ ȏȐȀȂȋȀȓȈȉǽ ȓȈȋǽ ȓȆȑ ȅȆȋȈǻȑ ȉȀȓȀȖȘȐȄǾȓȀȈ ȒȓȎȌ ȉȀȓǻȊȎȂȎ ȋȄ ȓȎ ȏȊǽȐȄȑ 
ȀȌȀȂȌȘȐȈȒȓȈȉț ȓȆȑ, ȝȒȓȄ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȒȄ ȋȄȊȊȎȌȓȈȉǼȑ ȀȌȀȅȆȓǽȒȄȈȑ.  

ǣȈȀ ȏȀȐǻȃȄȈȂȋȀ, ȄǻȌ ȏȐǼȏȄȈ ȌȀ ȔȏȎȊȎȂȈȒȓȄǾ Ȇ ȅȆȋȈǻ ȓȆȑ ȄȏǾȇȄȒȆȑ Thunderbolt  (107) 
ȓȎȔ ȁȎȆȇȎȜ ȒȓȎȌ ȀȌȓǾȏȀȊȎ 2, ȄȌȝ ȄǾȌȀȈ ȄȌȄȐȂțȑ Ȏ ȋȄȓȐȆȓǽȑ ȓȆȑ ȉǾȌȆȒȆȑ òEncouragement  

Spelló, Ȏ ȀȊȂțȐȈȇȋȎȑ ȇȀ ȀȌȀȅȆȓǽȒȄȈ ȓȎ ȀȌȀȂȌȘȐȈȒȓȈȉț H2-107-01000-1. ǡȌ Ȇ ȉȀȓȀȖȝȐȈȒȆ 
ȀȔȓǽ ȃȄȌ ȔȏǻȐȖȄȈ, Ȏ ȀȊȂțȐȈȇȋȎȑ ȇȀ ȖȐȆȒȈȋȎȏȎȈǽȒȄȈ ȓȆ ȅȆȋȈǻ ȏȎȔ ȀȌȓȈȒȓȎȈȖȄǾ ȒȓȎ 

ȀȌȀȂȌȘȐȈȒȓȈȉț H2-107-00000-1 ȂȈȀ ȌȀ ȃȆȋȈȎȔȐȂǽȒȄȈ ȓȎȌ ȃȈǻȃȎȖȎ ȉțȋȁȎ. ǲȓȆ ȒȔȌǼȖȄȈȀ, 
ȋȄȓǻ ȓȆȌ ȄȉȓǼȊȄȒȆ ȓȆȑ ȉǾȌȆȒȆȑ, Ȇ ȏȐȀȂȋȀȓȈȉǽ ȅȆȋȈǻ ȏȎȔ ȏȐȎǼȉȔȗȄ ȇȀ ȉȀȓȀȖȘȐȆȇȄǾ ȒȓȎȌ 

ȉȀȓǻȊȎȂȎ ȋȄ ȓȎ ȏȊǽȐȄȑ ȀȌȀȂȌȘȐȈȒȓȈȉț ȓȆȑ.   
ǡȉȎȊȎȔȇȄǾ Ȇ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȘȌ ȒȔȌȀȐȓǽȒȄȘȌ helperAction (), enemyAction() ȉȀȈ 

checkCounter() ȒȄ ȋȎȐȕǽ ȗȄȔȃȎȉȝȃȈȉȀ: 
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4.3. ǲȔȌǻȐȓȆȒȆ ǡȍȈȎȊțȂȆȒȆȑ  
 

ǳȎ ȓȄȊȄȔȓȀǾȎ ȒȓȎȈȖȄǾȎ ȓȎȔ ȀȊȂȎȐǾȇȋȎȔ ȏȎȔ ȏȐǼȏȄȈ ȌȀ ȎȐȈȒȓȄǾ ȄǾȌȀȈ Ȇ ȒȔȌǻȐȓȆȒȆ 

ȀȍȈȎȊțȂȆȒȆȑ. ǲȉȎȏțȑ ȓȆȑ ȒȔȌǻȐȓȆȒȆȑ ȀȔȓǽȑ ȄǾȌȀȈ ȌȀ ȀȏȎȃǾȃȄȈ ȋȈȀ ȀȐȈȇȋȆȓȈȉǽ ȀȍǾȀ ȒȓȈȑ 
ȓȄȊȈȉǼȑ ȉȀȓȀȒȓǻȒȄȈȑ (ȕȜȊȊȀ) ȓȎȔ ȃǼȌȃȐȎȔ ȀȌȀȅǽȓȆȒȆȑ ȉȀȈ ȌȀ ȏȐȎȒȃȈȎȐǾȅȄȈ ȓȎ ȏțȒȎ 

ȄȔȌȎșȉǼȑ ȄǾȌȀȈ ȂȈȀ ȓȎȌ ȏȀǾȉȓȆ ȋȄ ȁǻȒȆ ȒȔȂȉȄȉȐȈȋǼȌȀ ȉȐȈȓǽȐȈȀ.  
ǯ ȐțȊȎȑ ȓȎȔ ȁȎȆȇȎȜ ȒȓȎ ȏȀȈȖȌǾȃȈ ȄǾȌȀȈ Ȇ ȔȏȎȒȓǽȐȈȍȆ ȓȎȔ ȏȀǾȉȓȆ ȋȄ ȒȓțȖȎ ȓȆȌ 

ȄȏȈȁǾȘȒȆ ȓȎȔ. ǲȔȌȄȏȝȑ, Ȇ ȒȓȐȀȓȆȂȈȉǽ ȓȎȔ ȁȀȒǾȅȄȓȀȈ ȒȓȀ ȀȉțȊȎȔȇȀ ȉȐȈȓǽȐȈȀ, ȓȀ ȎȏȎǾȀ 
ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ ȋȄ ȒȄȈȐǻ ȏȐȎȓȄȐȀȈțȓȆȓȀȑ:  

1. ǧ ǻȋȄȒȆ ȌǾȉȆ ȓȎȔ ȏȀǾȉȓȆ. 
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2. ǧ ȄȏȈȁǾȘȒȆ ȓȎȔ ȏȀǾȉȓȆ. 
3. ǧ ȄȏȈȁǾȘȒȆ ȓȎȔ ǾȃȈȎȔ. 

4. H ȀȏȎȓȄȊȄȒȋȀȓȈȉțȓȆȓȀ ȓȘȌ ȄȌȄȐȂȄȈȝȌ ȓȎȔ (ȅȆȋȈǻ ǽ ȄȏȀȌȀȕȎȐǻ ȏțȌȓȘȌ ȅȘǽȑ) ȋȄ 
ȉȐȈȓǽȐȈȎ ȓȆȌ ȓȐǼȖȎȔȒȀ ȉȀȓǻȒȓȀȒȆ ȓȆȑ ȋǻȖȆȑ.  

5. ǧ ȄȌȃȔȌǻȋȘȒȆ ȓȎȔ ȏȀǾȉȓȆ ȉȀȈ Ȇ ȀȏȎȃȔȌǻȋȘȒȆ ȓȎȔ ȀȌȓȈȏǻȊȎȔ. 
ǬȄ ȁǻȒȆ ȓȈȑ ȏȐȎȓȄȐȀȈțȓȆȓȄȑ ȀȔȓǼȑ, ȎȐǾȅȄȓȀȈ ǼȌȀ ȒȜȒȓȆȋȀ ȁȀȇȋȎȊțȂȆȒȆȑ ȓȎ ȎȏȎǾȎ 

ȀȏȎȃǾȃȄȈ ȀȐȈȇȋȆȓȈȉǼȑ ȓȈȋǼȑ ȒȓȈȑ ȃȈǻȕȎȐȄȑ ȏȀȐȀȋǼȓȐȎȔȑ ȋȈȀȑ ȉȀȓǻȒȓȀȒȆȑ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ: 
¶ ǢȀȒȈȉǽ ǢȀȇȋȎȊȎȂǾȀ (ǰțȌȓȎȈ ǦȘǽȑ): 

o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȏȀǾȉȓȆ ȉȔȋȀǾȌȎȌȓȀȈ ȋȄȓȀȍȜ 21-30: + 100 

ȏțȌȓȎȈ. 
o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȏȀǾȉȓȆ ȉȔȋȀǾȌȎȌȓȀȈ ȋȄȓȀȍȜ 11-20: + 50 

ȏțȌȓȎȈ. 
o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȏȀǾȉȓȆ ȉȔȋȀǾȌȎȌȓȀȈ ȋȄȓȀȍȜ 1-10: + 10 

ȏțȌȓȎȈ. 
o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȏȀǾȉȓȆ ȄǾȌȀȈ 0 (ǛȓȓȀ): -1000 ȏțȌȓȎȈ. 

o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȁȎȆȇȎȜ ȉȔȋȀǾȌȎȌȓȀȈ ȋȄȓȀȍȜ 21-30: + 25 
ȏțȌȓȎȈ.  

o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȁȎȆȇȎȜ ȉȔȋȀǾȌȎȌȓȀȈ ȋȄȓȀȍȜ 11-20: + 15 
ȏțȌȓȎȈ. 

o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȁȎȆȇȎȜ ȉȔȋȀǾȌȎȌȓȀȈ ȋȄȓȀȍȜ 1-10: +5 ȏțȌȓȎȈ. 
o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȁȎȆȇȎȜ ȄǾȌȀȈ 0: -50 ȏțȌȓȎȈ. 

o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȀȌȓȈȏǻȊȎȔ ȉȔȋȀǾȌȎȌȓȀȈ ȋȄȓȀȍȜ 66%-100% 
ȓȘȌ ȒȔȌȎȊȈȉȝȌ: +0 ȏțȌȓȎȈ. 

o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȀȌȓȈȏǻȊȎȔ ȉȔȋȀǾȌȎȌȓȀȈ ȋȄȓȀȍȜ 33%-65% ȓȘȌ 

ȒȔȌȎȊȈȉȝȌ: + 20 ȏțȌȓȎȈ. 
o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȀȌȓȈȏǻȊȎȔ ȉȔȋȀǾȌȎȌȓȀȈ ȋȄȓȀȍȜ 1-32% ȓȘȌ 

ȒȔȌȎȊȈȉȝȌ: +50 ȏțȌȓȎȈ. 
o ǯȈ ȓȐǼȖȎȌȓȄȑ ȏțȌȓȎȈ ȅȘǽȑ ȓȎȔ ȀȌȓȈȏǻȊȎȔ ȄǾȌȀȈ 0 (ǭǾȉȆ): +1000 ȏțȌȓȎȈ. 

¶ ǳȀȉȓȈȉǻ ǬȏțȌȎȔȑ: 
o ǬȏțȌȎȔȑ ǦȆȋȈǻȑ: ǧ ȒȔȌǻȐȓȆȒȆ ȄȏȈȁȐȀȁȄȜȄȈ ȓȈȑ ȄȏȈȇǼȒȄȈȑ ȏȎȔ ȏȐȎȉȀȊȎȜȌ 

ȋȄȂǻȊȆ ȅȆȋȈǻ. ǳȎ ȋȏțȌȎȔȑ ȀȔȓț ȏȐȎȒȃȈȎȐǾȅȄȓȀȈ Ȁȏț ǼȌȀȌ ȏȎȊȊȀȏȊȀȒȈȀȒȓǽ, 

Ȏ ȎȏȎǾȎȑ ȄȕȀȐȋțȅȄȓȀȈ ȒȓȆȌ ȅȆȋȈǻ ȓȆȑ ȉǾȌȆȒȆȑ. ǯ ȏȎȊȊȀȏȊȀȒȈȀȒȓǽȑ ȀȔȓțȑ 
ȓȐȎȏȎȏȎȈȄǾȓȀȈ ȀȌǻȊȎȂȀ ȋȄ ȓȆȌ ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ: ȋȄȈȝȌȄȓȀȈ țȓȀȌ Ȏ 

ȏȀǾȉȓȆȑ ǽ Ȏ ȁȎȆȇțȑ ǼȖȎȔȌ ȊǾȂȎȔȑ ȏțȌȓȎȔȑ ȅȘǽȑ ȉȀȈ ȀȔȍǻȌȄȓȀȈ țȓȀȌ Ȏ 
ȀȌȓǾȏȀȊȎȑ ȄǾȌȀȈ ȒȄ ȉȐǾȒȈȋȆ ȉȀȓǻȒȓȀȒȆ. ǬȄ ȀȔȓț ȓȎ ȓȐțȏȎ ȃǾȌȄȓȀȈ 

ȏȐȎȓȄȐȀȈțȓȆȓȀ ȒȓȆȌ ȄȏȈȁǾȘȒȆ. 
o ǬȏțȌȎȔȑ ǥȏȀȌȀȕȎȐǻȑ ǰțȌȓȘȌ ǦȘǽȑ: ǡȔȓț ȓȎ ȋȏțȌȎȔȑ ȄȕȀȐȋțȅȄȓȀȈ 

țȓȀȌ Ȏ ȏȀǾȉȓȆȑ ȉȀȈ Ȏ ȁȎȆȇțȑ ǼȖȎȔȌ ȖȀȋȆȊȎȜȑ ȏțȌȓȎȔȑ ȅȘǽȑ. ǝȒȎ ȏȈȎ 
ȖȀȋȆȊǻ ȄǾȌȀȈ ȎȈ ȏțȌȓȎȈ ȓȎȔȑ ȓțȒȎ ȏȈȎ ȋȄȂǻȊȎ ȄǾȌȀȈ ȓȎ ȋȏțȌȎȔȑ, ȉȀȇȈȒȓȝȌȓȀȑ 

ȓȈȑ ȉȈȌǽȒȄȈȑ ȄȏȀȌȀȕȎȐǻȑ ȏțȌȓȘȌ ȅȘǽȑ ȏȐȎȓȄȐȀȈțȓȆȓȀ ȒȄ ȉȐǾȒȈȋȄȑ 
ȉȀȓȀȒȓǻȒȄȈȑ. 

o ǬȏțȌȎȔȑ ǬȄȓȐȆȓȝȌ: ǰǼȐȀ Ȁȏț ǼȌȀ ȁȀȒȈȉț ȋȏțȌȎȔȑ ȂȈȀ ȉǻȇȄ ȄȌȄȐȂț 
ȋȄȓȐȆȓǽ ȏȎȔ ȔȏǻȐȖȄȈ ȒȓȎ ȏȀȈȖȌǾȃȈ (ȏȎȔ ȒȆȋȀȓȎȃȎȓȄǾ țȓȈ ȋȈȀ ȉǾȌȆȒȆ 

ȀȊȊȀȂǽȑ ȒȓȀȓȈȒȓȈȉȝȌ ȄȌȄȐȂȄǾ ȒȓȎ ȏȀȈȖȌǾȃȈ), Ȇ ȒȔȌǻȐȓȆȒȆ ȀȌȀȂȌȘȐǾȅȄȈ ȉȀȈ 
ȄȏȈȁȐȀȁȄȜȄȈ ȒȔȌȃȔȀȒȋȎȜȑ. ǧ ȓȀȔȓțȖȐȎȌȆ ȄȌȄȐȂǽ ȉȀȓǻȒȓȀȒȆ ȒȔȂȉȄȉȐȈȋǼȌȘȌ 

ȅȄȔȂȝȌ ȋȄȓȐȆȓȝȌ ȃǾȌȄȈ ȄȏȈȏȊǼȎȌ ȏțȌȓȎȔȑ, ȏȐȎȘȇȝȌȓȀȑ ȏȈȎ ȒȜȌȇȄȓȄȑ 
ȒȓȐȀȓȆȂȈȉǼȑ. 

ǧ ȓȄȊȈȉǽ ȁȀȇȋȎȊȎȂǾȀ ȉǻȇȄ ȉȀȓǻȒȓȀȒȆȑ ȏȐȎȉȜȏȓȄȈ Ȁȏț ȓȎ ǻȇȐȎȈȒȋȀ ȓȘȌ ȀȌȓǾȒȓȎȈȖȘȌ 

ȏțȌȓȘȌ ȓȆȑ.  
¶ ǣȈȀ ȏȀȐǻȃȄȈȂȋȀ, ȒȄ ȋȈȀ ȉȀȓǻȒȓȀȒȆ țȏȎȔ Ȏ ȏȀǾȉȓȆȑ ǼȖȄȈ 13 CHP, Ȏ ȁȎȆȇțȑ 6 CHP, Ȏ 

ȀȌȓǾȏȀȊȎȑ 44% CHP ȉȀȈ țȊȎȈ ȎȈ ȋȄȓȐȆȓǼȑ ȄǾȌȀȈ ȀȌȄȌȄȐȂȎǾ (00000), Ȇ ȒȔȌȎȊȈȉǽ 
ȁȀȇȋȎȊȎȂǾȀ ȄǾȌȀȈ: 50+5+20+0=75. 
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¶ ǡȌȓǾȒȓȎȈȖȀ, ȒȄ ȋȈȀ ȉȀȓǻȒȓȀȒȆ țȏȎȔ Ȏ ȏȀǾȉȓȆȑ ǼȖȄȈ 22 CHP, Ȏ ȁȎȆȇțȑ 15 CHP, Ȏ 
ȀȌȓǾȏȀȊȎȑ 21% CHP ȉȀȈ ȎȈ ȋȄȓȐȆȓǼȑ ǼȖȎȔȌ ȓȈȋǽ 11100, Ȇ ȓȄȊȈȉǽ ȁȀȇȋȎȊȎȂǾȀ 

ȄǾȌȀȈ: 100+15+50+25=190. H ȃȄȜȓȄȐȆ ȉȀȓǻȒȓȀȒȆ ȀȍȈȎȊȎȂȄǾȓȀȈ Șȑ ȒȆȋȀȌȓȈȉǻ ȏȈȎ 
ȄȔȌȎșȉǽ Ȁȏț ȓȆȌ ȏȐȝȓȆ.  

ǰȀȐȀȉǻȓȘ ȏȀȐȎȔȒȈǻȅȄȓȀȈ Ȏ ȀȊȂțȐȈȇȋȎȑ ȏȎȔ ȄȍȄȓǻȅȄȈ ȓȈȑ ȋȄȓȀȁȊȆȓǼȑ ȓȆȑ ȉȀȓǻȒȓȀȒȆȑ 
ȉȀȈ, ȁǻȒȄȈ ȓȘȌ ȏȀȐȀȏǻȌȘ ȉȀȌțȌȘȌ, ȓȆȑ ȀȏȎȃǾȃȄȈ ȓȆȌ ȓȄȊȈȉǽ ȓȆȑ ȁȀȇȋȎȊȎȂǾȀ:  
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4.4. ǴȊȎȏȎǾȆȒȆ ȓȎȔ ǡȊȂȎȐǾȇȋȎȔ ȒȄ ǪȝȃȈȉȀ 
 

ǲȓȆȌ ȏȀȐȎȜȒȀ ȄȌțȓȆȓȀ, ȎȈ ȀȊȂțȐȈȇȋȎȈ ȏȎȔ ȀȌȀȊȜȇȆȉȀȌ ȏȐȎȆȂȎȔȋǼȌȘȑ ȋȄ ȋȎȐȕǽ 
ȗȄȔȃȎȉȝȃȈȉȀ ȔȊȎȏȎȈȎȜȌȓȀȈ ȒȄ ȂȊȝȒȒȀ ȏȐȎȂȐȀȋȋȀȓȈȒȋȎȜ C#, ȋȄ ȒȉȎȏț ȓȆȌ ȄȌȒȘȋǻȓȘȒȆ 

ȓȎȔȑ ȒȓȎ ȏȀȈȖȌǾȃȈ. ǨȀ ȏȀȐȎȔȒȈȀȒȓȄǾ ȋȈȀ ȀȏȊȎȏȎȈȆȋǼȌȆ ȄȉȃȎȖǽ ȓȎȔ ȉȝȃȈȉȀ ȏȎȔ ȄȒȓȈǻȅȄȈ 
ȒȓȆȌ ȉȀȊȜȓȄȐȆ ȉȀȓȀȌțȆȒȆ ȓȎȔ ȀȊȂȎȐǾȇȋȎȔ.  

ǡȐȖȈȉǻ, ȂȈȀ ȓȆȌ ȀȏȎȓȄȊȄȒȋȀȓȈȉțȓȄȐȆ ȃȈȀȖȄǾȐȈȒȆ ȓȘȌ ȃȄȃȎȋǼȌȘȌ ȏȎȔ ȎȐǾȅȎȔȌ ȋȈȀ 

ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȏȀȈȖȌȈȃȈȎȜ, ȃȆȋȈȎȔȐȂȄǾȓȀȈ ȋȈȀ ȉȊǻȒȆ ȋȄ țȌȎȋȀ gameState. ǧ ȉȊǻȒȆ ȀȔȓǽ 
ȀȏȎȓȄȊȄǾ ȓȎ ȁȀȒȈȉț ȃȎȋȈȉț ȒȓȎȈȖȄǾȎ ȓȎȔ ȀȊȂȎȐǾȇȋȎȔ, ȉȀȇȝȑ ȉǻȇȄ ȉțȋȁȎȑ ȓȎȔ ȃǼȌȃȐȎȔ 

ȀȌȀȅǽȓȆȒȆȑ ȀȌȀȏȀȐǾȒȓȀȓȀȈ Ȁȏț ǼȌȀ ȀȌȓȈȉȄǾȋȄȌȎ ȀȔȓȎȜ ȓȎȔ ȓȜȏȎȔ. 
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  ǣȈȀ ȓȆȌ ȔȊȎȏȎǾȆȒȆ ȓȆȑ ȉȄȌȓȐȈȉǽȑ ȊȎȂȈȉǽȑ ȓȎȔ ȀȊȂȎȐǾȇȋȎȔ, ȃȆȋȈȎȔȐȂȄǾȓȀȈ ȋȈȀ ȉȊǻȒȆ 

ȋȄ ȓȎ țȌȎȋȀ movePrediction. ǪȀȓǻ ȓȆȌ ȀȐȖȈȉȎȏȎǾȆȒȆ ȓȆȑ, Ȇ ȉȊǻȒȆ ȀȔȓǽ ȃǼȖȄȓȀȈ Șȑ 
ȏȀȐȀȋǼȓȐȎȔȑ ȓȆȌ ȓȐǼȖȎȔȒȀ ȉȀȓǻȒȓȀȒȆ ȓȘȌ ȓȐȈȝȌ ȖȀȐȀȉȓǽȐȘȌ ȓȆȑ ȋǻȖȆȑ, ȓȎȔȑ ȋȄȓȐȆȓǼȑ, 

ȉȀȇȝȑ ȉȀȈ ȓȎȔȑ ȏǾȌȀȉȄȑ ȏȎȔ ȏȄȐȈǼȖȎȔȌ ȓȀ ȀȌȀȂȌȘȐȈȒȓȈȉǻ ȓȘȌ ȃȈȀȇǼȒȈȋȘȌ ȉȈȌǽȒȄȘȌ ȓȎȔ 
ȁȎȆȇȎȜ ȉȀȈ ȓȘȌ ȀȌȓȈȏǻȊȘȌ. ǧ ȉȜȐȈȀ ȋǼȇȎȃȎȑ ȓȆȑ ȉȊǻȒȆȑ, chooseBestAction(), ȄȉȓȄȊȄǾ ȓȆȌ 

ȀȌǻȊȔȒȆ ȓȎȔ ȃǼȌȃȐȎȔ ȏȀȈȖȌȈȃȈȎȜ ȉȀȈ ȀȕȎȜ ȎȊȎȉȊȆȐȝȒȄȈ ȓȎȔȑ ȔȏȎȊȎȂȈȒȋȎȜȑ ȓȆȑ, 
ȄȏȈȒȓȐǼȕȄȈ ȓȎ ȀȌȀȂȌȘȐȈȒȓȈȉț ȓȆȑ ȁǼȊȓȈȒȓȆȑ ȉǾȌȆȒȆȑ. ǡȔȓțȑ Ȏ ȀȉǼȐȀȈȎȑ ȀȌȀȓǾȇȄȓȀȈ ȒȓȆ 

ȒȔȌǼȖȄȈȀ ȓȆ ȋȄȓȀȁȊȆȓǽ chosenAction ȏȎȔ ȉȀȇȎȐǾȅȄȈ ȓȆȌ ȄȌǼȐȂȄȈȀ ȓȎȔ ȁȎȆȇȎȜ ȒȓȆȌ 
ȓȐǼȖȎȔȒȀ ȒȄȈȐǻ ȓȎȔ. 
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ǧ ȋǼȇȎȃȎȑ helperAction () ȏȐȎȒȎȋȎȈȝȌȄȈ ȓȈȑ ȄȌȌǼȀ ȏȈȇȀȌǼȑ ȉȈȌǽȒȄȈȑ ȓȎȔ ȁȎȆȇȎȜ. ǣȈȀ 
ȉǻȇȄ ȉǾȌȆȒȆ, ȓȐȎȏȎȏȎȈȄǾ ǼȌȀ ȀȌȄȍǻȐȓȆȓȎ ȀȌȓǾȂȐȀȕȎ ȓȆȑ ȀȐȖȈȉǽȑ ȉȀȓǻȒȓȀȒȆȑ, 

ȃȈȀȋȎȐȕȝȌȎȌȓȀȑ ǼȓȒȈ ȓȎȔȑ ȉțȋȁȎȔȑ-ȏȀȈȃȈǻ ȏȎȔ ȀȌȀȏȀȐȈȒȓȎȜȌ ȓȆȌ ȉȀȓǻȒȓȀȒȆ ȓȎȔ 

ȏȀȈȖȌȈȃȈȎȜ ȋȄȓǻ Ȁȏț ȉǻȇȄ ȏȈȇȀȌǽ ȄȌǼȐȂȄȈȀ. ǡȌȓǾȒȓȎȈȖȀ, Ȇ ȋǼȇȎȃȎȑ enemyAction() 
ȊȀȋȁǻȌȄȈ ȀȔȓȎȜȑ ȓȎȔȑ ȌǼȎȔȑ ȉțȋȁȎȔȑ ȉȀȈ ȄȕȀȐȋțȅȄȈ ȓȈȑ ȏȈȇȀȌǼȑ ȀȌȓȈȃȐǻȒȄȈȑ ȓȎȔ 

ȀȌȓȈȏǻȊȎȔ, ȃȆȋȈȎȔȐȂȝȌȓȀȑ ǼȓȒȈ ȓȀ ȓȄȊȈȉǻ ȕȜȊȊȀ ȓȎȔ ȃǼȌȃȐȎȔ. ǪȀȇȝȑ ȎȈ ȃȜȎ ȋǼȇȎȃȎȈ ǼȖȎȔȌ 
ȒȖȄȃțȌ ȏȀȌȎȋȎȈțȓȔȏȆ ȊȎȂȈȉǽ, ȏȀȐȎȔȒȈǻȅȄȓȀȈ Ȏ ȉȝȃȈȉȀȑ ȋțȌȎ ȓȆȑ ȋȈȀȑ.  
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ǧ ȋǼȇȎȃȎȑ Evaluation () ȄǾȌȀȈ Ȇ ȒȔȌǻȐȓȆȒȆ ȀȍȈȎȊțȂȆȒȆȑ ȏȎȔ ȁȀȇȋȎȊȎȂȄǾ ȓȀ ȕȜȊȊȀ ȓȎȔ 
ȃǼȌȃȐȎȔ ȝȒȓȄ ȌȀ ȔȏȎȊȎȂǾȒȄȈ ȓȆȌ ȁȀȇȋȎȊȎȂǾȀ ȓȎȔȑ.  
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ǧ ȋǼȇȎȃȎȑ seachDmgCatalogue() ȀȌȀȅȆȓȄǾ ȓȎȌ ȉȀȓǻȊȎȂȎ ȅȆȋȈȝȌ ȋȄ ȓȎ ȀȌȀȂȌȘȐȈȒȓȈȉț 
ȅȆȋȈǻȑ ȏȎȔ ȃȆȋȈȎȔȐȂǽȇȆȉȄ Ȁȏț ȓȈȑ ȋȄȇțȃȎȔȑ helperAction () ȉȀȈ enemyAction() ȉȀȈ 

ȄȏȈȒȓȐǼȕȄȈ ȓȆȌ ȀȌȓǾȒȓȎȈȖȆ ȀȐȈȇȋȆȓȈȉǽ ȓȈȋǽ ȓȆȑ ȅȆȋȈǻȑ. 
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ǳǼȊȎȑ, Ȇ ȋǼȇȎȃȎȑ checkCounter() ȄȊǼȂȖȄȈ ȏȎȈȎȈ ȋȄȓȐȆȓǼȑ ȄǾȌȀȈ ȄȌȄȐȂȎǾ ȂȈȀ ȌȀ 
ȉȀȇȎȐǾȒȄȈ ȏȎȈȄȑ ȉȀȓȀȒȓǻȒȄȈȑ ȋȏȎȐȎȜȌ ȌȀ ȃȆȋȈȎȔȐȂȆȇȎȜȌ ȉȀȈ ȌȀ ȀȍȈȎȊȎȂȆȇȎȜȌ.  
 

 
 
 
 




